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Art. 1.—Erperiments on the Electricity of a Plate of Zine 
buried in the Earth; by Exttas Loomis, Professor of Mathe- 
matics and Natural Philosophy in the University of the City 
of New York. 


In October, 1842, Mr. Alexander Bain discovered that a plate 
of zine buried in the earth and connected by a wire with a copper 
plate similarly buried at the distance of a mile, produced an elec- 
tric curreut with which various electro-magnetic experiments 
were successfully performed. I have lately performed a series of 
similar experiments for the purpose of ascertaining the cireum- 
stances which determine the intensity of the current, and of 
discovering to what extent this intensity might be increased. 

Experiment 1. On the 15th of May, 1849, L took a plate of 
sheet zinc twelve inches by sixteen, and having soldered to it 
a copper wire sixty feet in length, buried it two feet beneath the 
surface of the earth on the north side of the Philosophical Hall 
of the College of New Jersey. A plate of sheet copper nine 
inches square, which I shall call copper plate No. 1, was buried 
in a similar manner twenty-seven feet from the former. The 
wires from these plates being together one hundred and fourteen 
feet in length, extended to the upper story of the hall, and were 
connected with a small galvanometer, made by E. M. Clark of 
London. The needle (which was two and three-eighths inches in 
length) was deflected with great violence and finally settled at 
66°. The positive current of electricity flowed through the 
earth from the zine to the copper plate, and thence through the 
air back to the zinc plate. 
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Exp. 2. I substituted for the galvanometer one of Morse’s 
receiving magnets. When the circuit was completed by depress- 
ing the key in the usual mode of telegraphing, the armature of 
the magnet was readily attracted ; and after adding a single cup 
of Grove’s battery for the local circuit, the register worked 
promptly and efficiently. In other words, Morse’s telegraph was 
worked in a beautiful manner, with only the electricity of a small 
plate of zine buried in the earth for the main circuit. The pre- 
ceding circuit, being one hundred and fourteen feet in length, 
will hereafter be referred to by the name of the short circutt. 

Exp. 3. I took a longer wire and attached to its extremity a 
piece of sheet copper four inches by eight, which I call copper 
plate No. 2. This was dropped into a cistern of water one hun- 
dred and twenty-five feet from the zine plate. Upon connecting 
the wire with that of the zine plate, the total length of wire in 
the circuit being now two hundred and twenty feet, the needie of 
the galvanometer was instantly deflected 100°, aud settled per- 
manently at 50°. The same current was sufficient to work the 
telegraph apparently as well as before. 

Exp. 4. I detached copper plate No. 2 from the wire and sim- 
ply dropped the end of the wire into the cistern. ‘The needle 
of the galvanometer was deflected about 30° and settled perma- 
nently at 12°. The direction of the current was the same as in 
all the former experiments. In this case the wire could not well 
be supposed to serve any other purpose than that of a conductor 
to complete the electric circuit. In other words the galvanic 
battery was entire without the copper plate; the battery consist- 
ing of the zine plate and the moisture contained in the earth. 

Upon introducing the telegraph register into this circuit, the 
armature of the receiving magnet was attracted sensibly though 
feebly. After careful adjustment, the register worked with 
promptness and certainty. 

Exp. 5. L again attached copper plate No. 2 to the end of the 
wire, and increased the length of wire in the circuit to five hun- 
dred feet. The galvanometer needle was powerfully deflected 
and finally settled at 45°. The telegraph register operated beau- 
tifully. 

Exp. 6. [took up the wire attached to the copper plate and 
dropped the plate into another cistern four hundred and seventy- 
five feet from the zine plate. The length of wire in the circuit 
was now five hundred aud seventy feet. Upon interposing the 
galvanometer, the needle settled at 36°. The telegraph register 
operated with ease and certainty. 

Exp. 7. 1 now added two hundred and fifty feet more of wire, 
making the entire length of wire in the circuit eight hundred and 
twenty feet; that is, “the total length of circuit, including the 
earth, was now one thousand two hundred and ninety-five feet. 
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This is designated in the following experiments by the name of 
the dong circuit. ‘The galvanometer settled at 34°. The opera- 
tion of the telegraph was not sensibly impaired. 

Exp. 8. [took a wire sixty feet in length, and attached to it 
a plate of copper in form of a circle eleven inches in diameter, 
which [ shall call copper plate No. 3. I threw this plate into a 
well near the last cistern, and attached the end of the wire to the 
former circuit. The galvanometer needle settled at 64°. Upon 
the short circuit, Exp. No. 2, the galvanometer stood at 70°. 

[ now inferred that the cisterus used in Experiments 3-7 did 
not communicate freely with the earth. They were both brick 
cisterns lined with hydraulic cement. In order to decide the 
question, the following experiment was tried. 

Exp. 9. [adjusted my wire so that the same plate might be 
thrown alternately into the cistern and well. When the wire ter- 
minated with plate No. 3 in the cistern, the galvanometer settled 
at 52°. When the wire with the same plate terminated in the 
well, the galvanometer settled at 63°. ‘Thus my suspicion was 
confirmed, and the cisterns were discarded throughout the remain- 
der of the experiments. 

Exp. LO. Lattached both plates, Nos. 2 and 3, making together 
not quite a square foot of surface, to the same wire, and threw 
them into the well. The galvanometer settled at 66°. Upon 
the short circuit, Exp. No. 2, the galvanometer settled at 69°. 

Exp. 11. I moistened a strip of paper with a solution of 
iodid of potassium and starch. Upon introducing this into the 
short cirenit the iodine immediately made its appearance upon 
the positive pole. Morse’s telegraphic characters were promptly 
stained upon the paper. so as to admit of telegraphing with toler- 
able rapidity. Upon the long circuit, Exp. No. 7, the same effects 
were produced but not as promptly. 

Exp. 12. I moistened a strip of paper with a solution of 
prussiate of potash in nitro-muriatie acid. This was readily 
stained a deep blue when the current was transmitted through 
a steel point. Morse’s telegraphic characters were marked upon 
the paper with promptness. 

In experiment No. 4, it was found that the telegraph register 
could be worked with a current which deflected the needle of the 
galvanometer only 12°. From a comparison of Experiment 10 
with those of Prof. Morse, published in the Americau Journal of 
Science, vol. xlv, p. 391, it is inferred that the current generated 
by the zine plate when both copper plates, Nos. 2 and 3, were at- 
tached to the wire, would have this degree of intensity when the 
length of the interposed wire was increased to ten miles. In 
other words, a zine plate a foot square buried in the earth, with a 
copper plate of the same size dropped ito a well of water, cou- 
stitute a battery powerful enough to work Morse’s telegraph 
through a distance of ten miles. 
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This then constitutes a most convenient and economical bat- 
tery. The first expense of the plates, without the connecting 
wire is about two shillings. The battery requires no attention 
from day to day—involves no expenditure for acids—is perma- 
nent in its action—and appears to possess every desirable quality 
for a telegraph for short distances. 

In none of the preceding experiments was the wire which 
formed the circuit wound into a coil, but was stretched out into 
a long line. 

Exp. 13. On the Ist of June, 1849, the galvanometer on the 
long circuit, Exp. 7, settled at 61°; on the short circuit, Exp. No. 2, 
it settled at 66°. This is the same as was observed May 15th, 
the day on which the zine plate was first buried; although in 
one instance after a rainy day, an observation of 70° had been 
recorded. The current during these seventeen days had been re- 
markably uniform. 

I now buried a second zine plate twenty inches square by the 
side of the former one, at the depth of two feet beneath the sur- 
face of the earth, and connected the two plates by a short wire. 
The galvanometer on the long circuit settled at 664°; on the 
short cireuit it settled at 72°. Thus it appeared that by the 
addition of the second zine plate which was considerably larger 
than the first, the strength of the electric current had been in- 
creased about one-third. — 

The following experiments were performed to determine the 
influence of the size of the copper plate upon the intensity of the 
current. 

Exps. 14 to 29. I detached copper plates Nos. 2 and 3 from 
the long wire, and substituted for them a single copper plate forty- 
eight inches by fourteen immersed in the well. The galvanome- 
ter stood at 743°. 

I now divided the copper plate in the middle leaving a plate 
twenty-four inches by fourteen immersed in the well. ‘The gal- 
vanometer stood at 714°. 

I thus proceeded to divide the copper plate until I had reduced 
it to three inches by a half inch ; after which the plate was en- 
tirely removed. I then withdrew the zine gradually from the 
well until only three inches of it remained immersed in the water, 
and noticed at each step the effect upon the needle. The copper 
wire was ,', of an inch in diameter, and while the copper plate 
was attached, it was immersed five and a half feet in the water. 
In the following table, column second shows the dimensions 
of the copper plate employed; column third shows the entire 
surface of copper immersed, including both sides of the plate 
and also the immersed wire; column fourth shows the observed 
deviation of the galvanometer needle; and column fifth shows 
the natural tangent of the angle of deviation. 
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No.of |  Sizeofthe | Coppersurface Deviation of Tangent of| 
Experiment Copper Plate. immersed Galvanometer. deviation | 
l4 48 inches by 14 1354 square inches. 749° 3668 | 
| 15 682 2989 | 
| 16 12 2 14 346 “ 684 | 2507 
i7 6 14 178 664 2-300 
18 6 “ 7 94 “ 644 2120 
19 3 “ q 52 “ 62: | 1-921 
20 3 « 34 31 “ 604 | 1°786 
| 21 3 ” 2 22 = 59 1664 
22 3 1 16 57 1540 | 
23 3. « 13 “ | 564 | 
Length of wire immersed } 
94 6 feet. 108 ” | 56 | 1483 
| 25 54 ag | 554 1442 
26 « 54 463 1:063 
| 27 1 « 1:8 “ | 323 | +643 
| 28 6 inches. | o9 “ 19 344 
29 0-45 11 ‘194 | 


The law which these numbers follow is exhibited by the fol- 
lowing curve, in which the abscissas represent the amount of 
copper surface immersed in the water, and the ordinates represent 
the intensity of the electric current, assuming the intensity to be 
proportioned to the tangent of the angle of deviation of the gal- 


vanometer. 
a“ 
100 200 400 600 800 1000 1200 1400 


The numbers helow the horizontal line represent the square inches of copper surface immersed : 
the dotted vertical lines represent the corresponding intensity of the electric current. 

Thus it appears that for plates less than one square inch, the 
intensity of the curreut as measured by its effect upon a mag- 
netic needle, is nearly proportioned to the surface of the plates; 
but in order to double the intensity of the current yielded by a 
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copper plate of three and one-third square inches, counting both 
sides, the surface of the plate must be increased fourteen fold ; 
and in order to increase the current fourfold, the surface of the 
plate must be increased four hundred and tweuty fold. In order 
to double the current again would probably require a copper plate 
more than sixteen feet square. 

The following experiments were performed to determine how 
far the intensity of the current could be increased by multiplying 
the number of galvanic elements. 

Exp. 30. [ buried a plate of zine six inches square in the 
earth at a distance of twelve feet from the well used in the pre- 
ceding experiments. ‘The depth to the surface of the water in 
the well was also twelve feet. A plate of copper six inches 
square being attached to a wire and dropped into the well, the 
galvanometer settled at 45°. 

Exp. 31. I then buried a second copper plate of the same 
dimensions in the earth at a distance of one inch from the first 
zine plate, and connected it by a wire with a second zinc plate 
which was immersed in the well by the side of the copper plate 
and separated from it to the distance of half an inch by interposed 
cork. ‘The galvanometer settled at 58°. The tangents of 45° 
and 58° are in the ratio of ten to sixteen. In this ratio the in- 
tensity of the current had been increased by the addition of a 
second pair of plates. 

Exp. 32. I removed the second copper plate to tne distance 
of five inches from the zine plate which was buried in the earth. 
The galvanometer settled at 50°. I then interposed between the 
copper and zine a third pair of plates of the same dimensions, 
when the galvanometer settled at 58°. This experimeut did not 
afford much encouragement for increasing the number of plates 
beyond two pairs of elements. 

Exp. 33. L repeated the last three experiments in a new posi- 
tion about four feet from the former one. In this second locality 
the soil was ouly eight inches deep, a flat stone lying underneath. 
With one zine plate in the earth and one copper plate in the well 
the galvanometer settled at 26°. 

Exp. 34. With a copper plate in the earth distant one inch 
from the zinc, and a pair of plates in the well, as in experiment 
31, the galvanometer settled at 44°. The tangents of 26° and 
44° are almost exactly in the ratio of one totwo. The inten- 
sity of the current was therefore doubled by the addition of a 
second pair of plates. 

Exp. 35. L removed the second copper plate to the distance of 
twelve inches from the zine which was buried in the earth. 
The galvanometer settled at 284°. I placed the copper plate six 
inches from the zinc, when the galvanometer settled at 30°. I 
placed the copper plate five inches from the zinc when the gal- 
vanometer settled at 33°. I then interposed a third pair of plates 
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when the galvanometer settled at 404°. In this experiment the 
three pairs of plates did not furnish the same intensity as two 
pairs in Exp. 34. By bringing the plates a little closer together 
some increase of effect would have been obtained; but although 
the experiment was several times repeated, nearly the same ad- 
vantage appeared to be lost in every instance by the separation of 
the second copper plate from the first zine, as was gained by the 
interposition of the third pair of plates. 

Exp. 36. I took three pairs of plates six inches by seven, all 
well secured at distances of one-third of an inch from each other. 
The outer copper plate was connected by a wire with the zine 
plate buried in the earth, as in Exp. 30. The outer zine plate 
was connected with the copper plate buried one inch from the 
zine, as in Exp. 31. Upon lowering the battery into the well the 
galvanometer stood at 62°. 

Exp. 37. I removed one pair of plates from the battery, the 
interval between the remaining ones being still one-third of an 
inch, when the galvanometer stood at 603°. 

Exp. 38. I removed a second pair of plates from the battery, 
leaving only one pair separated by a distance of one-third of an 
inch in the well; and one pair separated by an inch buried in 
the earth, when the galvanometer stood at 70°. 

Thus it appears that one pair of plates immersed in the water 
affords a stronger current than two or three pairs. The difference 
between two and three pairs is altogether trifling. 

Exp. 39. L removed the copper plate from the ground and the 
zinc plate from the well, when the galvanometer settled at 53°. 
The tangents of 53° and 70° are almost exactly as one to two. 
This experiment therefore leads to the same conclusion as Exp. 
34, that with one pair of elements buried in the earth and one 
immersed in the well, the intensity of the current is double of 
that furnished by a single pair. 

Exp. 40-54. The following experiments were made to de- 
termine the influence of the size of the zine plate upou the in- 
tensity of the current. I buried a plate of sheet zine twelve 
inches square ou the spot employed in Exp. 30. A plate of 
copper twelve inches by fourteen was attached to a wire and im- 
mersed in the well. Upon connecting the two plates by a wire 
the galvanometer stood at 654°. I then removed one-half of the 
zine plate when the galvanometer stood at 644°. I continued 
thus to divide the zine plate and record the indications of the 
needle until the plate was reduced to as small dimensions as 
could well be used. The following table contains the observa- 
tions. Column second shows the dimensions of the zinc plate 
employed ; column third shows the entire surface of zine buried 
in the earth, counting both sides of the plate; column fourth 
shows the observed deviation of the galvancmeter needle; and 
column fifth shews the natural tangent of the angle of deviation. 
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Noof | Zine surface Deviation of Tangent of 
Experiment. Zine Plate. buried. 


| 12 inches by 12 288 square inches. 
| 12 “ 6 

|} 6 


a> 


0-916 
O'767 
0613 
26 0504 
Exp. 55. In several of the last experiments the solder with 
which the copper wire was attached to the zine plate covered a 
considerable portion of the zinc surface and impaired the effect of 
the plate. I therefore cut a strip one-tenth of an inch wide from 
thin sheet zine and soldered it to the end of a copper wire. When 
this was inserted two inches in the ground and connected with 
the copper plate in the well, the galvanometer settled at 464°. 
Exp. 56. When the same zinc wire was inserted half an inch 
in the ground, the galvanometer settled at 364°. 
Exp. 57. When the end of the zine barely pressed upon the 
ground by its own weight, the galvanometer settled at 174°. 
The law which the preceding numbers follow is exhibited by 
the following curve line, in which the abscissas represent the 


| 
25 50 100 150 200 250 300 
The numbers below the horizontal line represent the square inches of zinc surface buried in the 
earth: the dotted vertical lines represent the corresponding intensity of the electric current. 


41 644 2097 | 
42 634 1-984 | 
43 613 1861 | 
44 18 584 1648 | 
| 45 12 | 587 1540 | 
46 6 534 | 1351 | 
4 | 524 | 1-292 
18 2 494 | | 
| 
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amount of zine surface buried in the earth, and the ordinates 
represent the intensity of the electric current, assuming the inten- 
sity to be proportioned to the tangent of the angle of deviation 
of the galvanometer. 

From these experiments it appears that a small wire of zinc 
inserted half an inch in the ground affords a current half as strong 
as a plate an inch square; and a plate one inch square affords a 
current more than half as strong as a plate one foot square; so 
that even less advantage is gained by increasing the surface of the 
zine plate than the surface of the copper plate. 

Exp. 58. I took a strip of sheet zine one-tenth of an inch 
wide and twenty inches long, and having soldered to it a copper 
wire sixty feet long, inserted it vertically in the ground near the 
Philosophical Hall. Upon dropping the end of the copper wire, 
Exp. 7, seven hundred and sixty feet in length, into the well 
without any plate attached, the needle settled at 387°. This 
current worked the telegraph with promptness and efficiency. 

The following experiments, No. 59 to 65, were tried with 
the electricity of the common machine. 

Exp. 59. A Leyden jar having a capacity of one quart was 
charged with the electricity of a common machine, and the 
charge passed through the long circuit used in Exp. 7. The jar 
rested upon a table with a wire attached to the zine plate under- 
neath it. Upon bringing the wire attached to the copper plate 
near to the knob of the jar the charge passed apparently without 
difficulty. 

Exp. 60. Lapplied my left hand to the outside of the jar 
which rested upon the zine wire as before. Ou bringing the 
other wire which I held in my right hand near the knob, the jar 
was discharged and I received a severe shock. 

Exp. 61. The same experiment was repeated with the short 
circuit No. 2. L again received a shock, but much feebler than 
before. 

It appeared that the circuit throngh which the jar was discharg- 
ed in the last two experiments, offered so much resistance to the 
passage of the fluid, that at least a portion of the charge preferred 
the shorter route through my body. In order to determine 
whether this resistance arose from the wire or the interposed 
earth, the following experiments were tried. 

Exp. 62. I took a copper wire ,'; of an inch in diameter and 
one hnudred and twenty feet long, and arranged it round the 
Philosophical Hall so that I could discharge a jar through the 
entire length or any portion of it at pleasure. When I discharg- 
ed the jar through thirty feet of wire, I perceived not the slight- 
est shock, although I held one end of the wire in my right hand, 
and with my left hand clasped the outside of the jar. 
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Exp. 63. When forty feet of wire were introduced, the shock 
would not probably have been noticed, if it had not been a par- 
ticular object of attention. With sixty feet of wire the shock 
was so slight that it might have escaped notice under ordinary 
circumstances, but when [ clasped the wire very firmly in my 
hand, the shock was quite decided. With one hundred and 
twenty feet of wire the shock was felt in both my wrists and 
slightly up to my elbows. 

Exp. 64. In order to obtain some measure of the amount of 
resistance which this current was capable of overcoming, I took 
two cat-skins prepared for electric experiments with their fur 
upon them. One of them was lined with cotton cloth, cotton 
batting and silk. I doubled each of the skins and laid them to- 
gether so as tc make four layers of fur, the whole being nearly 
an inch thick when well compressed. When I discharged the 
jar through the short circuit, as in Exp. 61, my right hand being 
protected by four thicknesses of fur, I perceived no shock. 

Exp. 65. When the jar was discharged through one hundred 
and twenty feet of wire as in Exp. 63, my hand being protected 
by four thicknesses of fur, I received a sensible shock. With 
six thicknesses of fur I perceived no shock, except when some 
part of my hand or wrist was allowed to come within an inch of 
the unprotected wire, in which case I received a severe shock, 
although I held eight or more thicknesses of fur in my hand. 

Similar experiments were tried with from one to two hundred 
folds of silk and with similar results. 

The length of wire employed in Exp. 65 was but slightly 
greater than the wire employed in Exp. 64; and was considera- 
bly less than the entire cireuitemployed in that experiment includ- 
ing the earth. Hence we must conclude that the twenty-seven 
feet of earth included in the circuit of Exp. 64, offered no appre- 
ciable resistance to the passage of the electric fluid. It is infer- 
red, therefore, that the resistance detected in Exps. 60 and 61, 
was due mainly if not entirely to the length of wire in the 
circuit. 

It is remarkable that the electricity of a single zine plate should 
traverse this long circuit so freely, while the electricity of a 
charged jar seeks in preference the circuit through the human 
body, although protected by a considerable thickness of the poor- 
est conductors known. 

The following experiments were made to determine the influ- 
ence of the length of the conducting wire upon the intensity of 
the current. 

Exp. 66. I attached a copper plate fourteen inches by twenty- 
four to the end of the wire which was immersed in the well. 
I then added six hundred and thirty feet more of wire, making 
the length of wire in the circuit fourteen hundred and fifty feet, 
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so that the entire circuit, including the four hundred and seventy- 
five feet of earth, was one thousand nine hundred and twenty- 
five feet. The galvanometer settled at 69}°. 

Exp. 67. I united the zine wire, Exp. No. 58, instead of the 
zine plates, to the long copper wire, making the length of circuit 
the same as in the last experiment; when the galvanometer 
settled at 474°. 

Exp. 68. I detached five hundred and ten feet of wire, leav- 
ing the length of wire in the cirenit nine hundred and forty feet. 
When this was connected with the zinc plates, the galvanometer 
settled at 694°. 

Exp. 69. I detached three hundred and seventy more feet of 
wire, leaving the length of wire in the circuit five hundred and 
seventy feet; when the galvanometer settled at 70°. 

Thus it appears that when the length of the circuit was doubled, 
the intensity of the current was but slightly impaired, which 
favors the conclusion that the current thus generated might be 
employed for telegraphing to considerable distances. Mr. Vail 
succeeded in telegraphing from Washington to Baltimore with 
such a battery. ‘The size of the plates employed in his experi- 
ment was five feet by two and a half. 

Exp. 70. I substituted the zine wire for the zine plates on the 
same circuit as in Exp. 69, when the galvanometer settled 
at 48}°. 

Exp. 71. I connected the zine plates with copper plate No. 1, 
on the short circuit, Exp. No. 2, when the galvanometer settled 
at 724°. 

Exp. 72. I substituted the zine wire for the zine plates on 
the same circuit, when the galvanometer settled at 484°. 

The preceding experiments were all completed by the 25th of 
June, and no further experiments were made until September. 

Exp. 73. On the 11th of September, I repeated Exp. No. 71, 
when the galvanometer settled at 714°. 

Exp. 74. On the 3d of October, I repeated the last experiment, 
when the galvanometer settled at 75°. 

Thus for nearly five mouths, a plate of zinc buried in the earth 
furnished a current of electricity of an intensity well nigh con- 
stant. The entire range of the galvanometer needle was only 
four degrees. ‘These variations were ascribed to changes in 
the moisture of the earth, as the intensity of the current was 
generally observed to increase after a long rain. It does not ap- 
pear. however that on the whole the intensity has diminished dur- 
ing these five mouths, and it is remarkable that the last observa- 
tion was the highest made during the entire period, but the ground 
was at this time unusually wet in consequence of a recent rain. 
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Art. Il.— Geology of Canada. 


From the Proceedings of the Association for the Advancement of Science, at 
Cambridge, August, 1849. 


Mr. T. S. Hunt, of the Geological Commission of Canada, 
made an oral communication upon the resuits of the geological 
exploration of that country, and showed by the aid of a map, the 
general distribution of the formations and their relation to the 
rocks of New England. The following is a summary of his 
remarks. 

In presenting the report made by W. E. Logan, Esq. to the 
Provincial government, embracing the results of the survey of 
1847-8, I beg leave to offer a brief sketch of the results which 
have been developed by himself and his assistants. ‘The feature 
which first claims our attention in looking at the geological struc- 
ture of this country, is a formation of syenitic gneiss, often passing 
into mica schist, and interstratified with crystalline limestone, 
which forms a ridge of high land extending from the coast of 
Labrador along the north side of the St. Lawrence, at a distance of 
from twelve to twenty miles from the shore, until it crosses the 
Ottawa, near Bytown, whence it is traced across lake Simcoe 
to the shores of Lake Huron, where its northern limit is observed 
near the mouth of the French river, while it again appears at the 
southeastern extremity upon Matchedash Bay. Resting upon 
this are a series of rocks forming the whole north coast of the lake 
and numerous small islands. It is made up of sandstones, often 
coarse-grained, and sometimes becoming conglomerate from the 
presence of red jasper pebbles. ‘These beds are associated with 
slates, and one or more bands of limestone. ‘The slates are green- 
ish, and highly chloritic, often containing epidote ; sometimes 
they assume the character of conglomerates, from the presence of 
pebbles of syenite. The formation is much cut by greenstone 
dykes, and exhibits very frequently interstratified beds of green- 
stone often of great thickness. Both these and the sedimentary 
beds contain metalliferous quartz veins, of which the copper mines 
of this region are examples. Resting unconformably upon the 
tilted edges of this formation, and in other places directly upon 
the southern limit of the syenitic gneiss, appear the silurian rocks, 
identical with those which are found in New York, and cover the 
peninsula between Lake Huron and Lake Ontario. Beginning 
with the rock designated in the New York nomenclature the 
Potsdam sandstone, we have upon the Manatoulin Islands and 
the coast between the Matchedash Bay and Sarnia, a complete ex- 
posure of those formations known as the Treuton limestone, Utica 
slates, Loraine Shales, Medina sandstones, and the Niagara lime- 


12 

| 

| 

1) 

1 

| 


Geology of Canada. 13 


stones, with the rocks of the Clinton group. All of these are well 
characterized by their respective fossils, and are spread out quite 
undisturbed at a very gentle dip of about thirty-five feet in a mile. 
The thickness of these rocks, as exhibited in a section across the 
Grand Manitoulin and La Cloche Islands, was found to be from 
the base of the Potsdam sandstone to the top of the Niagara lime- 
stone, 1,273 feet. 

Passing to the east, we find that the syenitic rocks have divid- 
ed near where they cross the Ottawa, and taking a southward 
course, are spread over a considerable extent of country between 
the Ottawa and the St. Lawrence. Crossing this river below 
Kingston, they constitute the greater part of the Thousand Isles, 
and are extensively developed in the northern counties of New 
York. 

The country thus bounded on the west and north consists of a 
broad valley of twelve to twenty miles on the north, and thirty to 
forty miles on the south side of the St. Lawrence, which at its 
southwestern extreme, includes the valley of the Richelieu and 
the northern part of lake Champlain. On the southeastern side 
of this is a mountain belt of from twenty-five to thirty miles in 
width; this is the prolongation of the Green Mountains of Ver- 
mont, which further vorth constitute the Shickshock and Notre 
Dame mountains of Gaspé. ‘This mountain range, coincident 
with the course of the river, is bounded at its southeastern base 
by a valley of gently undulating land, from twenty to thirty miles 
in width, which may be traced from the upper part of the Con- 
necticut river to the upper portion of the St. Francis; thence by 
the eastern branch of the Chaudiére to the Riviere de Famine, a 
tributary of the Chaudiére, the valley is continued in the course of 
the St. John’s until further on, it falls into the valley of the Risti- 
gouche, and is thence traced quite into the Baie des Chaleurs. The 
general strike of the rocks is coincident with the direction of the 
St. Lawrence and the mountain range, and the same geological 
formations appear continuous without. 

If a line be drawn from St. Scholastique, upon the north shore 
of the Ottawa, passing forty miles S. EK. to Montreal, and thence 
to Canaan, on the Connecticut river, in the north of Vermont, we 
shall have a section nearly at right angles to the general course 
of the formations. Commencing at the northwest, the first rock 
which presents itself resting upon and skirting the bases of the 
hills of the syenitic gneiss and crystalline limestone, is a fine 
sandstone, which is seen on both shores of the Ottawa at its mouth, 
constituting there a considerable island, and is thence traced south 
into the county of Beauharnois, where it spreads out to a considera- 
ble width, and passing into the state of New York, divides against 
the syenitic formation. Sweeping around its base, one portion 
passes up the valley of the St. Lawrence, and the other is devel- 


14 Geology of Canada. 


oped in that of Lake Champlain, where it is recognized as the 
Potsdam sandstone. ‘To the northeast it probably skirts the base 
of the syenitic rocks, and has indeed been observed at the Falls 
of the St. Maurice, but owing to the great depth of tertiary deposit 
which fills the valley, the opportunities of examining it are but 
few. The next rock upon the line of section is a limestone, very 
silicious at the base, but pure and thick-bedded in the middle, 
gradually becoming bituminous and shaly toward the top. ‘This 
formation, exposed at a very moderate dip, constitutes the greater 
portion of the island ot Montreal, and crossing below to the north 
side of the river, is lost beneath the tertiary sands and clays. To 
the south, it sweeps around the extremity of a trough, until it 
reaches St. John, where either turning over an anticlinal or aflec- 
ted by a dislocation, it turns up the west side of the Richelieu 
and runs into New York. 

This formation is shown by its fossils to be referable in its lower 
part to the caiciferous sandstone, while the upper beds are the 
Trenton limestone. It contains interstratified greenstone trap, 
sometimes amygdaloidal, which constitutes the mountain of Mon- 
treal. Resting upon this limestone is a set of black shales which 
appear on both shores of the river before Montreal, and constitute 
some islands in its bed. ‘To the south, these shales, which are 
the Utica slates, follow the course of the limestone, keeping the 
east shore of the Richelieu, and spreading out to a consider- 
able breadth, constitute the region of country between the mouth 
of Lake Champlain and Missisquoi Bay. ‘To these succeed a 
series of shales, bluish and grayish, arenacious, and more or less 
calcareous, which are evidently from their fossils the Loraine 
shales. These are seen upon the Richelieu at Chambly, upon 
the Yamaska near St. Hyacinthe, and in several other points 
along the line of strike. ‘They present a considerable breadth, 
and are not improbably kept at the surface by some little undula- 
tions. Succeeding these, after two or three miles, covered by 
tertiary sands, appears a repetition of the Trenton limestones, 
which have been traced from Philipsburg, upon the line of Ver- 
mont, through the Seigniory of St. Hyacinthe, to Deschaillons, 
where they cross the St. Lawrence, and are exposed again upon 
the northern shore. These are followed by a repetition of the 
Utica slates and Loraine shales, which flank the limestones upon 
the St. Lawrence, and are exposed at various points along the 
strike. Upon the Barbue river, in the Seigniory of St. Hyaciuthe, 
occurs what appears to be a small trough of higher rocks, consist- 
ing of heavy greenish sandstones, interstratified with red and 
chocolate-colored slates, sometimes mixed with green bands. 
These red slates are highly ferruginous, and sometimes contain 
traces of oxyd of titanium. Near the line of Vermont, appears, 
succeeding the Trenton limestone, the extremity of a similar 
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trough of slates and sandstones, more or less calcareous, which is 
prolonged into Vermont. In Yamaska mountain a mass of trap 
lies in the line of the St. Hyaciuthe sandstones and red slates, 
and brings up on its flanks similar sandstenes and bluish and 
greenish slates, with a crystalline yellow-weathering limestone. 
The sandstones near the trap contain mica and plumbago. 

These rocks, however, are not seen upon the line of section, 
but in their strike occur the bluish and grayish calcareous and 
arenaceous shales, which are followed by light greenish and ash- 
gray slates, interstratified with gray sandstones. Following these 
appear the red slates with green bands and their accompanying 
sandstones, which are sometimes finely conglomerate and more 
or less calcareons, often containing mica and graphite. These 
are associated with bands of a greenish chloritic limestone, hold- 
ing small portions of oxyd of chromium in some form, and near 
the base, with one or two beds of greyish limestones. South of 
this section line, the strata on each side of this deposit couverge, 
but northwardly the breadth gradually increases, and seems to 
show that these rocks form a trengh more or less disturbed by 
undulations. Following the western side of the trough, the slates 
with their accompanying sandstones, crossing the St. Francis, are 
seen at St. Nicholas on the St. Lawrence, and in the rear of Point 
Levi near Quebec. On the eastern side, the slates are followed 
to Roxton, where affected by an undulation, they sweep round 
towards Shetford Mountain, and thence are traced to Inverness 
on the Becancour, accompanied by the beds of limestone, already 
mentioned as associated with them at the base. Beyond these, 
on the line of section, are a set of gray and black clay slates, with 
thin-bedded sandstones and limestones, which although present- 
ing no fossils, appear in their general characters identical with 
those on the other side of the trough and with the fossiliferous 
beds of the Richelieu and Yamaska. These rocks appear to run 
upon an anticlinal to Shefford, where an undulation has been 
described as carrying the sandstones to the east; thence upon 
another anticlinal across the Nicolet, where the dark slates and 
limestones are traced around into a narrow anticlinal valley which 
runs parallel with the other anticlinals, and is continued to the 
province line in the township of Sutton. 

This double trough contains two great masses of trap, which 
constitute Broome and Sheflord mountains, and appear to have 
disturbed and altered the rocks to a considerable extent. South 
of these intrusive rocks we have first upon the section, greenish 
and gray clay slates, followed by a belt of silicious and calcareous 
rocks, which vary from a somewhat arenaceous limestone to a 
feebly calcareous sandstone. ‘These are seen in some places divi- 
ded into three bands by the intervention of clay state, probably 
by undulations, which produce repetitions. 
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The limestone is dolomitic, and is cut in all directions by great 
numbers of quartz veins; it sometimes contains garnets, and is 
associated with iron and copper pyrites. At the distance of about 
a mile is another band of limestone precisely similar, and accom- 
panied, like it, with slates and quartzose beds, which seem to be 
altered sandstones, and make the first high lands of the mountain 
district. This ridge, with its two bands of dolomite, appears to 
be synclinal, and it is traced about ten miles from the province 
line, where it dies out. Here another hill about half a mile to 
the S. E., apparently an anticlinal, takes up the same measures. 

To these succeed a series of more or less quartzose chloritic 
rocks, with an imperfect slaty cleavage. ‘They seem to be alter- 
ed sandstones, which upon their western border, where the alter- 
ation has been less profound, still present their original structure. 
Following these, appears a band of limestone resembling the last, 
and often divided into two or three belts by green chloritic or gray 
talcose slates, interstratified with beds of an impure specular iron 
ore, more or less mixed with chlorite and often titaniferous. ‘The 
limestones sometimes contain green and purplish tale and occa- 
sional crystals of chromic iron; they are marked by the same 
quartz veins as before. About two miles farther on, a precisely 
similar belt occurs, and the interval is filled with talcose, chloritic 
and epidotic slates, associated with bands of magnetic and spec- 
ular iron. The epidote forms little nodules, and is often associa- 
ted with quartz; rutile with specular iron is sometimes found 
crystallized in quartz veins. From this, extending to the Sutton 
valley, which is the supposed prolongation of the anticlinal, is 
about a mile of hard quartzose rocks slightly chloritic. 

Another section is presented upon the St. Francis, which cuts 
the rocks nearly at right angles; it shows the dark colored slates 
and limestone supporting greenish silicious slates, followed by 
a belt of brown-weathering dolomite, interstratified and accom- 
panied with purple sandstones and red slates, to which succeeds at 
a distance of about a mile, another belt of limestone, with quartzose 
bands. The intermediate rocks are sandstones, and conglome- 
rates, often almost pure quartz; southeast of the limestone are 
seen two or three miles of chloritic rocks, with nodules of epidote 
and quartz, followed by a band of dolomitic limestone, with veins 
of magnetic and specular iron ore, and associated with talcose 
slate. ‘To this sneceeds an extent of heavy quartz rock, slightly 
taleose, and another band of dolomite interstratified with talcose 
slate, which is followed by the same fine greenish silicious slates 
as were observed on the western side. Beyond these are found 
the dark slates with their thin limestone beds, which, as has been 
already remarked, have been traced around to the opposite anti- 
clinal. The fact that the dolomites and sandstones within, are 
traced around in the same manner, and the similarity in their 
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lithological characters, shows that they are on opposite sides 
of a synclinal. 

On the line of section, about a mile beyond where the Sutton 
dolomites would cross, occurs another belt of dolomite associated 
with soapstone and green chromiferous tale. In its strike we 
find in one place a band of soapstone filled with bitter-spar, and 
passing on the northwest into a dolomite of the usual character, 
while on the southeast is a narrow band of green serpentine. 
Another dolomitic band occurs a little farther, associated with 
green tale, serpentine and soapstone. It has been followed for a 
considerable distance, and in one place consists of soapstone with 
patches of dolomite, which in the distance of about three hundred 
yards on the strike, passes into a band of dark green serpentine 
with soapstone. At other places in the strike, the soapstone is 
associated with chromic iron, and in one place a bed of magnesite 
with chromiferous tale. ‘These appear to constitute a trough, and 
the interval is filled with coarse quartzose chloritic slates, occa- 
sionally epidotic, with imbedded crystals of magnetic and specular 
iron; mica and feldspar are not unfrequently met with. 

Following this, the rocks for the next five miles are coarse 
chloritic micaceous schists, often feldspathic, passing into gneiss, 
and in some places, very quartzose. About three miles on the 
line of section, is a band containing tale and calcareous spar, the 
latter making a considerable portion of the rock, which is stained 
green with oxyd of chrome. East of this the rock is more feld- 
spathic and contains small crystals of tourmaline. These meas- 
ures as they go south expand into a wide mountain tract, the 
summit of which, Sutton mountain, is more than four thousand 
feet above the St. Lawrence. A valley in the line of the chro- 
miferous calcareous rocks divides the mass into two ridges, one 
of which dies down very soon, while the other crosses the line 
of section and is lost a few miles farther north; this region still 
requires further examination, to determine accurately the relations 
of the western portion. 

On the eastern side of this range occurs a belt of soapstone and 
serpentine, which has been traced at intervals a distance of twen- 
ty miles along the west borders of the Missisquoi. On the west 
it is bounded by a quartzose chloritic band, associated with a 
translucent silicious rock of a corneous lustre aud fracture. In 
the strike of the serpentine further north, dolomite is found. On 
the east side of the river, at the distance of a mile and a half from 
the former, another serpentine band occurs; the interval is filled 
with slates and gray quartz rock, with some beds of chloritic and 
epidotic rocks and a curious jaspery quartz rock containing epi- 
dote. This band of serpentine has been traced one hundred and 
thirty-five miles from the province line across the Chaudieére, to 
the township of Cranbourne. In some parts, it seems to pass into 
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or is associated with a diallage rock, and in others to be a mixture 
of quartz and serpentine. Like the western band, it is accompa- 
nied with soapstone and contains veins and disseminated grains 
of chromic iron. 

Beyond this occur clay slates with beds of white, compact 
quartz of a scaly fracture and horny lustre, containing often im- 
bedded diallage, hornblende, pyroxene or feldspar ; sometimes the 
rock is nearly homogeneous, but at other times grains of angular, 
transparent quartz show clearly its conglomerate character. This 
rock accompanies the serpentine throughout, and constitutes a 
range of mountain peaks, one of which, Orford Mountain, is more 
than four thousand feet above the sea. Beyond this still, on the 
line of section is a band of impure dolomite, which farther north 
in the strike is replaced by soapstone, magnesite, and serpentine ; 
a similar band is seen again after an interval of a mile, filled with 
gray slate and the corneous rock. 

To these rocks follow gray fossiliferous limestones interstrati- 
fied with calcareous slates, which form apparently two narrow par- 
allel troughs, one on each side of Lake Memphremagog. On the 
eist side, at Georgeville, they are followed by gray and black 
glossy slates, aud then by talcose and chloritic slates, often mica- 
ceous and associated with quartzose beds, and others very talcose ; 
in the strike of these upon the lake appears a band of serpentine, 
followed by fine silicious talcose slates. From the position of 
these rocks, there appears evidence of a great dislocation which 
has divided the fossiliferous troughs and brought up the corneous 
rock in a mountain mass on the west side of the lake. Evidence 
of an anticlinal in this line is found in the dip of the fossiliferous 
limestones near the quartzose rocks farther on in the strike. Be- 
yond these rocks, east of Georgeville, highly crystalline limestones 
appear, which however still display fossils that admit of identifi- 
cation. 

The remaining twenty miles of the section to the Connecticut 
exhibit these crystalline micaceous limestones, interstratified with 
soft micaceous slates ; the calcareous beds predominate for a few 
miles, but the calcareous matter finally gives place to silicious, 
and the slates become stronger. Some of the prior argillaceous 
beds contain chiastolite, and others exhibit hornblende and gar- 
nets. ‘I'he limestones are more or less micaceous, and often very 
crystalline; some are quite white, while others are grayish or 
blackish. Even the most crystalline present on their weathered 
surfaces the forms of encrinal discs and corals; and in several 
the characteristic Fuvosites gothlandica, with various species of 
Cyathophyllum and Porites are observed. At Dudswell in the line 
of the strike, the fossiliferous beds are finely exposed, and upon 
the Riviere de Famine, the rock, which is here less crystalline, 
exhibits, besides these and other fossils, the Atrypa affints. The 
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fossiliferous beds appear to be near the base of the formation. 
The rocks of this valley, southeast of the corneous range, are 
often pierced with masses of a fine-grained, beautiful granite, 
which forms large dykes and often considerable areas, displacing 
the calcareous formation. A range of granite-topped hills bounds 
the valley on the southeast, to the sources of the Chaudiére, and 
constitutes the height of land. 

The facts which we have stated seem to show that the sand- 
stones and red slates with their chromiferous chloritic bands, are 
identical with the dolomitic, chloritic and quartzose rocks of Sut- 
ton valley, and these with the serpentines and quartzose rocks of 
the valley of the Missisquoi; so “that the whole of the Green 
Mountain rocks, including those containing the auriferous quartz 
veins, belong to the Hudson River group, with the possible addition 
of a part of the Shawangunk conglomerates.” ‘The fossiliferous 
rocks of the St. Francis valley are evidently Upper Silurian and re- 
ferable to the Niagara limestones; a similar formation has been met 
with at Gaspé and traced one hundred and fifty miles S.W. ; and 
from the similarity of the Notre Dame to the Green Mountains 
and the fact that the Hudson River rocks are continuous along 
the St. Lawrence to Cape Rosier, we may conclude that the Up- 
per Silurian rocks will be found continuous, or nearly so, through- 
out. ‘They constitute the caleareo-micaceous formation of Prof. 
Adams, which he has traced nearly to the southern line of Ver- 
mont. Resting upon this formation in Gaspé is a body of arena- 
ceous rocks, seven thousand feet thick, which apparently corres- 
pond to the Chemung and Portage group of New York. with the 
old red sandstones. As this formation is found extending quite 
to the Mississippi, it is probable that it will accompany the Silu- 
rian rocks through New England and surround the coal fields of 
New Brunswick, of Eastern Massachusetts and Rhode Island. To 
this may perhaps be referred in part the rocks of the White Moun- 
tains, which may sweep around the Western border of the Massa- 
chusetts anthracite formation until lost under the super-carbonifer- 
ous rocks of the Connecticut River. The limestones of Western 
New England seem to be no other than the metamorphic Tren- 
ton limestones of Phillipsburg, while the chlorito-epidotie rocks 
and serpentines of Sutton valley appear again in the rocks of 
southern Connecticut between these limestones and the new red 
sandstone. With such a key to the structure of the metamorphic 
rocks of New England and of the great Appalachian chain of 
which these form a part, we may regard the difficulties that have 
long environed the subject as in a great degree removed, and the 
bold conjectures as to their metamorphic origin which have been 
from time to time put forth, fully vindicated. 
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Arr. III.—Ash Analyses ; by Jno. A. Porter. 
[Read before the Cambridge Scientific Association, Sept. 27, 1849.] 


Tue following analyses of the ashes of hay, oats and the refuse 
of the whiskey distillation from potatoes, were intended as the 
starting point of an investigation which had for its object the cou- 
sideration of the proportions and relations of the salts contained in 
the food, and in the liquid and solid excrements of animals. This 
investigation was interrupted by circumstances, but as the analyses 
have a certain value independent of the special object for which 
they were intended, they are here made public. The method 
employed was, without material variation, that of Fresenius and 
Will, (see Fresenius’s quantitative analysis). The alkalies were 
determined by the indirect method, that is, weighed together either 
as sulphates or as chlorids, and the quantity of each calculated 
from that of the sulphuric acid in chlorine found in the mass. 


Potato refuse. Oats. Hay. 

SiO, 2:84 53-97 30-01 
SO, 6-10 0-49 211 
PO, 16:78 17°35 15°43 
co, 12:27 0-68 
KO 38°52 12°94 20 80 
NaO 2-02 10°85 
CaO 519 3:00 8:24 
Mg O 7-33 7-08 401 
Fe, O, 1:50 0-60 1:83 
NaCl 4:00 5-09 

99-00 97°45 99-05 


The hay was from the grass commonly known as bluetop. 


Aut. IV.—A Product of the action of Nitric Acid on Woody 
Fibre ; by Jno. A. Porter. 


[Read before the Cambridge Scientific Association, Sept. 27, 1849.] 


Tue occasion of the investigation, the results of which are here 
given, was the appearance in the Aunales de Chimie et de Physique,* 
of an article by Prof. Sacc of Neufchatel, Switzerland, on the func- 
tions of pectic acid in the vegetable kingdom. He supposes that 
woody fibre is a product of its transformation, and that the retraus- 
formation of woody fibre into pectic acid takes place in plants, 
under certain circumstances. ‘That the latter transformation is 


* Ann. de Chim. et de Phys., [3], xxv, 219-230. 
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possible he conceives himself to have proved, by subjecting woody 
fibre to the action of nitric acid, the product of such action being a 
substance which he regards as pectic acid. From this in connec- 
tion with other circumstances, he infers the probability of the 
same change under the influence of certain ageucies in the living 
plant. The grounds presented by Prof. Sace for believing that 
the substance above mentioned was pectic acid, are scarcely suffi- 
cient. The object of the present investigation, undertaken at 
the suggestion of Prof. Liebig, was to decide this point. 

Prof. Sacc’s process was repeated, and the reactions of the sub- 
stance obtained were compared with those of the substance ac- 
knowledged as pectic acid, obtained from turnips. The latter 
was prepared according to the method of Chodnew.* 

2UU grammes shavings of white pine were heated some hours 
with 2 kilogrammes nitric acid of commerce and 400 grammes 
distilled water, and the white pasty mass that resulted washed 
out with water, likewise distilled. Prof. Sace found a sample of 
the mass thus obtained, perfectly soluble in dilute ammonia, and 
it was this substance dried at 212° F. that he subjected to analy- 
sis. ‘The mass obtained by myself was not perfectly soluble in 
water containing ammonia. A substance of syrupy consistence 
remained im small quantity upon the filter. The whole quantity 
was therefore treated with ammonia and the solution filtered and 
afterwards precipitated by hydrochloric acid. The precipitate 
was washed out, at first with slightly acidified water, then with 
pure water and finally with alcohol. After thoroughly drying at 
212°, this substance was of a reddish gray color. 

A difference in its behavior and that of the pectic acid from 
turnips is observable on washing out with aleohol—the latter be- 
comes fibrous on being pressed with the hand ; the former retains 
its slimy consistence. 

The following are the results of the comparison of the two 
substances dried at 212°. 

The pectic acid is slightiy soluble in boiling water and its solu- 
tion coagulable by sugar or alcohol. The substance from wood 
is on the contrary insoluble in water. 

The pectic acid is easily soluble in alkalies and reprecipitable 
by acids gs a perfectly transparent jelly. The substance from 
wood is difficult of solution in alkalies, and the precipitate, at first 
transparent, contracts rapidly to white transluceut flocks. From 
a solution more strongly alkaline it is precipitated as a light white 
powder; this was not the case with the pectic acid. 

The alkaline solutions of both substances are precipitable by 
alcohol. Either substance boiled with excess of potash loses 
after a time its property of being precipitated by acids. 


* Annalen der Pharmacie, li, 355. 
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The behavior of alkaline solutions of both substances toward 
bases is, as far as observed, similar. The silver, lead and copper 
salts, for instance, possess a similar appearance. 

Either substance treated with hydrochloric acid, imparts a red 
color to the liquid. Sulphuric acid acts similarly, at the same 
time blackening the substance and giving off the color of cara- 
mel. With moderately dilute nitric acid their action is different. 
The pectic acid is partially transformed into mucic acid, which 
separates on cooling as a white crystalline powder, and is further 
recognizable by its insolubility in alcohol and its difficult solu- 
bility in water. This action was observed by Frémy. Chod- 
new obtained no mucic acid, probably because too concentrated 
acid was employed. The substance from wood, boiled with acid 
of the same concentration, is gradually transformed into oxalic 
acid ; the solution yields no precipitate on cooling. 

The substance employed in the following analyses was dried 
at 212°, then pulverized and afterward dried again at 212°, until 
there was no farther loss of weight. It contained no trace of 
nitrogen. 

Its per-centage of ash was determined in two portions. 


I. 05390 grm. yielded ash, 0-0020 grm. =00-37 per cent. 
Il. 04768 “ 00018 “ per cent. 
Mean, - - - - - 00-375 per cent. 


Three combustions of the substance were made with chromate 
of lead. The results were as follows: 


I. 0°5583 grm. yielded 03847, CO, and 0-2925, HO. 
If. 03531 “ 05630, “ 01892, “ 
IIL. 0-4602 “ * Gm, * 
The composition in hundred parts, calculated from these anal- 
yses, taking the ash into account, is as follows: 
I. Il. IIL. 

C 4338 43°64 . A316 

H 584. 597 5-78 

O 5078. 50°39 . 


The formula C,, H,, O,, expresses very accurately this com- 


position : 
Mean of analyses. Calculated from formula. 
C 43°393 : 
O 50:744 P 50-68 


The only grounds presented in Prof. Sacc’s paper for believing 
that the substance analyzed by him was pectic acid, are its ap- 
pearance, its ready solubility while yet moist in ammonia, and its 
property of being precipitated from this solution by acids. Its 
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composition is not such, for the quantity of hydrogen it contains 
is much greater than that found by any investigator in the sub- 
stance acknowledged as pectic acid. The mean results of Chod- 
new’s analyses of this acid, to which those of Prof. Sacc most 
nearly approach, are as follows—for convenience of comparison, 
Prof. Sace’s results are given in the second column, my own in 
the third : 
4222 4193. 43°39 
H 621. 693, 5 86 
O 52°55 52°14 50°75 
Chadnew’s formula is C,, H,, O,,=C,, H,, 9,,- 
Prof. Sacc’s “ 
The results of my own analyses of the substance from wood 
differ from those expressed by the latter formula, principally in 
the larger amount of carbon found; they differ also as widely 
from those obtained in any analysis of pectic acid. My further 
reasons for believing that the substance is not such, are, first, its 
different behavior on washing with alcohol ; second, its insolubil- 
ity in boiling water; third, the form of the precipitate obtained 
from a solution in excess of alkali; and finally, the fact that while 
pectic acid.is partially transformed into mucic acid on being 
boiled with nitric acid, this is not the case with the substance 
under consideration. 
My further conclusion from the investigation is that the real 
formula of the new acid isC,, H,, O,,. 


Art. V.—On the Navicula Spencerii ; by Warren Dr va Rue. 
(In a letter to the Editors, dated London, August 28, 1849.) 


Some time since, my attention was called to an article, in your 
Journal, for March, 1849, from the pen of Prof. J. W. Bailey, enti- 
tled, “Some remarks on the Navicula Spencerii, and on a still 
more difficult test object ;” as this article contains some strictures 
on the deseription* of the markings on this Navicula observed by 
Mr. Marshall and myself, I trust, you will allow me an opportu- 
nity of replying to Prof. Bailey, in your valuable Journal. 

I avail myself of this opportunity to correct Mr. Quekett, with 
respect to the nature of the markings observed by us ;—he says, 
“Mr. De la Rue has further made out that the dots are not pro- 
jections from the surface, but are either perforations or depres- 
sions ;’—now this is precisely the reverse of what I wished, but 
apparently failed, to convey to Mr. Quekett, in a conversation I 
had with him, respecting this and some others of the Navicula- 


* See Quekett on the use of the Microscope, page 440 and plate ix. 
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cee ; the markings of some I hold to be depressions, but those of 
N. Spencerii to be wart-like prominences. 

With this correction, I proceed to answer Prof. Bailey, first pre- 
mising, that | bear most willing testimony to the strong feeling 
of justice and absence of national prejudice, which pervades all 
the letters written by that gentleman to my friend, Mr. Marshall, 
whenever he speaks of the labors of English opticians; likewise 
the absence of any wish to enlogize Mr. Spencer’s productions, 
at the expense of others. It is not, perhaps now, an unfitting 
occasion, to state that English microscopists have, during a long 
period, been much indebted to the kindness and zeal of Prof. 
Bailey, furnishing them, through the medium of the gentlemen 
favored by his correspondence, with any new objects, his inves- 
tigations might have brought to light. I mention this, in order to 
show that the highest esteem is entertained by the English micro- 
scopist for Prof. Bailey, and that it is unlikely that he would be 
charged directly or indirectly, “ with underrating the English mi- 
croscopes,” or with any wish to “ overrate the merits of Mr. Spen- 
cer’s, or the difficulties of N. Spencerii as a test object; more 
especially by those who have, like myself, had an opportunity of 
seeing portions of his correspondence relating to the subject. 

As [ hold, that the difficulty of the N. Spencerii has been un- 
willingly overrated, if the exhibition of its markings, as mere lines, 
be the only test of the powers of an object glass, I should be 
wanting in candor, if I did not record my opinion. 

Not having taken part in the correspondence quoted by Prof. 
Bailey, I do not, in any way, hold myself answerable for the oppo- 
site impressions, it may tend to convey ; it is not however a ques- 
tion, of what this or that observer is capable of showing with a 
given object glass, but what the glass can really be made to do. 
With one exception, I believe that none of the object glasses, spo- 
ken of by Prof. Bailey’s London correspondent, were incapable of 
resolving the Navicula; the fairness of which reference I hope to 
establish. The exception I allude to, is Mr. Marshall’s own glass, 
which, on careful examination, we found to be defective; and, 
in consequence, it was placed in the hands of the maker. 

I wili now as briefly as possible, state my acquaintance with 
the N. Spencerii, in order to show that any difficulty in resolving 
its markings, was not due to the object glasses possessed by the 
Londoners.” 

It was only subsequently to the letter, dated 2nd June, 1848, 
quoted by Prof. Bailey, that | heard of the Spencerii, when Mr. 
Marshall mentioned to me, that he had received a most difficult 
object from America, which he would be glad of an opportunity 
of examining with me, as he could make nothing of it ; an oppor- 
tunity soon presented itself and we met at my house. 


| 
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The object alluded to, was a slide of the N. Spencerii mount- 
ed in balsam, and sent over to Mr. Marshall by Prof. Bailey ; two 
rings marked with a diamond, indicated two objects to be exam- 
ined. The test having been illuminated with oblique light, from 
a lamp with and without the use of the mirror, was examined 
with a Ross’s ;';th having only an aperture of 90°; this cbject- 
ive had been in my possession for some years, and was far infe- 
rior to those Ross was furnishing, with an aperture from 115° 
to 120°.* 

Very little difficulty was now experienced in bringing out sep- 
arately both sets of lines most distinctly, by illuminating in two 
different directions. We now attempted to examine the object 
with a Ross’s ,',th, of 110°; but, owing to the thickness of the 
covering-glass, we could not get it on the object ; as it was an 
only specimen we did not deem it advisable to change the cover- 
ing-glass. 

In consequence, Mr. Marshall undertook to write to Prof. Bailey, 
to request the favor of a little of the deposit, in order to mount 
fresh specimens, both dry and in balsam; the former with the 
view of studying the nature of the markings under the most fav- 
orable circumstances. 

I believe Lam right in saying that the first parcel which arrived 
was lost by an accident; at all events, it was not until the 14th 
of August. 1848, that Mr. Marshall had prepared specimeus with 
covering-glass sufficiently thin for our large aperture ,';ths. On 
that day he wrote to me, “I have prepared two sides for you, 
one in balsam and the other dry, they have been both evaporated 
on the covering-glass which is exceedingly thin. * * * * I should 
like to go over the slides | have prepared, and particularly the 
dry mounted one, for the purpose of resolving it, if we can, by 
direct light. The Bank is so disturbed by the heavy omnibuses 
that your own quiet room is the best place, and if you should be 
disengaged some evening, I will go to your house, taking with 
me the slides aud two or three others which I have for your 
cabinet.” 

Previously to his writing the above, we had succeeded in 
showing the markings with a large aperture }th inch objective of 
Ross’s make, having an aperture of 80°. ‘This fact was com- 
municated verbally to the Microscopical Society, on one of the 
ordinary meetings, by Mr. Marshall. 

Having again met at my house, we examined the dry and 
balsamed specimens; as we were well acquainted with the 
N. angulata, we at once proceeded with the view of ascertaining 


* Mr. Ross, some time back, succeeded in making a twelfth with an aperture of 
135°, in which the aberrations were well corrected. It is now in the possession of 
Dr. Leeson. 
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whether the N. Spencerii had similar dot-like markings; to deter- 
mine this was a matter of greater difficulty than to resolve them 
into cross lines; but, after working for about an hour, the dry 
specimen was most satisfactorily resolved; and the dots exhib- 
ited on that occasion we did not succeed so well in showing, in 
the markings of the balsamed specimen. Direct illumination 
was used on this occasion, the illuminator being a #th inch object 
glass of 60°. 

It appears that Mr. Marshall communicated in his letter of the 
18th August, 1849, quoted by Prof. Bailey, that the dry specimen 
had been resolved into dots, and that ere long, he hoped to report 
the resolution of the balsamed specimen ; this has been since re- 
peatedly accomplished, but, whether recorded or not by Mr. 
Marshall, 1 cannot say. 

I feel | am warranted in pronouncing the markings of the 
Navicula Spencerii shown as lines, not to have been a difficult 
test for the object glasses of the “ Londoners’ at the time of its 
arrival. It appears it was so, however, for some observers, and 
Prof. Bailey drew from his correspondents’ letters the very fair in- 
ference, that the instrument was at fault and not themselves; he 
supports, however, my conclusion, when he states that the micro- 
scopes which, in the hands of their possessors, had failed to show 
the markings, readily resolved them in his. 

With regard to the measurements of the distance of the mark- 
ings, fixed by Prof. Bailey at values so widely different from my 
own, I have to remark, that I delayed answering his communica- 
tion, in order to repeat my measurements with every possible pre- 
caution. 

Prof. Bailey states the distances of the markings to be from 
poswaath to syy's,,th of an inch, whilst I assign to them a 
value of from ;;,;,th to ~;1;,th of an inch, (from centre 
to centre of the spots.) That the measurement given by me 
was not very wide of the truth, I will proceed to show, and I 
believe that Prof. Bailey, on reference to his notes or on repeating 
the measurement, will trace out the cause of the error he has 
fallen into. 

My previous measurements were made with a ruled microm- 
eter, used with a positive eye-piece, the value of whose divisions 
had been rigorousiy estimated by comparison with a micrometer 
of ;,';,th of an inch, placed on the stage of the microscope. I 
have now repeated the estimation by a different, and I believe 
a preferable, method to that | employed before, viz., by illumina- 
ting the object to show alternately the markings as cross aud 
longitudinal lines, and then drawing them, by the aid of a small 
steel reflector, shown at page 129 of Mr. Quekett’s work. Re- 
taining the microscope in exactly the same yosition, I removed 
the object, and placed on the stage of the microscope first a mi- 


} 
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crometer of -,',,;th of an inch which I sketched on the paper; 
having by comparison roughly estimated the value of the mark- 
ings, I then selected two sets of lines from Nobert’s test slide, 
according, as nearly as possible, with this estimate ; the lines of 
the two selected were the ;-};,th and the ,,3,-th of an inch 
apart from centre to centre, these. were set off in the same way. 

The drawing of the markings, that of the micrometer of 
za'sath of an inch, and those of Nobert’s series, were compared 
together by taking a sufficient number of lines in a pair of di- 
viders, and the distance of the markings thus ascertained. This 
operation was repeated, first with an eye-piece, magnifying 1200 
diameters, then with one magnifying 1900 diameters. The dis- 
tances of the cross markings from two different sides of the shell, 
estimated with the first eye-piece, was ;;!,,th and ;,!,,th res- 
pectively, with the second eye-piece, the distances for the same 
part of the shell, were ;,!,.th and ,;!,,th respectively. The 
longitudinal markings in both cases I found to be ;,4,,th of an 
inch. All these values are from centre to centre, and are suffi- 
ciently concordant, amongst themselves and with those previously 
given, to establish my measurements beyond doubt. The differ- 
etice in distance between the cross and longitudinal lines, accounts 
for the greater difficulty one experiences in resolving the latter. 

Measurements of the markings of the hippocampus gave the 
following values: for the distance of the centres of the cross 
markings ,-!,;,th of an inch and for the longitudinal ;,},,th 
of an inch; these were fully confirmed by comparison with 
Nobert’s lines of ,;},;th and ,,4,;,th of an inch. 

In order that others may be able to judge of the reliance to be 
placed on the values here given, I subjoin the following measure- 
ments of some of Nobert’s lines, and the real values assigned by 
himself; these were made without knowing at the time Nobert’s 
values 

Lines to the inch (English). 


De la Rue. Nobert. | De la Rue. Nobert. 
11111 11261 | 32000 32175 
13043 13056 37037 37537 
15200 15426 40816 40950 
17617 18163 43103 42982 
20454 20175 A5045 45016 
23666 23461 47468 47619 
27272 28153 50000 50000 


I would wish here to record my admiration of the skill of Mr. 
Nobert, who has ruled at my request a series of progressive lines, 
fifteen in number, running from 11260 lines to 56300 lines to an 
inch, and a separate band on the same slide of 112613 lines to the 
inch, besides other series very useful to me in comparing with 
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Naviculacez ; these have some of the finer series crossed at angles 
of 90° and 120° respectively, and afford a good control of the 
value of one’s conclusions respecting the nature of their markings. 
All the straight bands, with the exception of the last, can be 
made out by oblique light with my quarter of 80° before alluded 
to. ‘The last series of ;,,';;,;th of an inch I can see to be lined, 
on using a ;';th object glass of 110°, but up to the present mo- 
ment, I have not satisfied myself that the lines I see do not com- 
prise two of the real lines. It is, at all events, worthy of experi- 
mental inquiry, to ascertain whether the physical properties of 
light do not puta natural limit to our resolving lines so close as 
the ; 5;'s,;th and the ;,,';,;th of an inch, quoted by Prof. Bailey ; 
the celebrated Fraunhofer maintained that this was the case. 

After what I have said, in the commencement of this commu- 
nication, it is hardly necessary for me to state that I quite agree 
with Prof. Bailey, that the markings on the Spencerii are due to the 
allinement of prominences; I moreover concur in his views res- 
pecting the difficulty of deciding on the real nature of the mark- 
ings, on objects so minute as the Naviculacee. One thing is 
however quite certain, that a much inferior glass, provided it have 
a sufficient angle of aperture, will suffice to show even both sets 
of lines at one time, than that required to bring them out as dis- 
tinct dots without any blue or fuzziness. Bringing out both sets 
of lines at once is to me a well know phenomenon and quite dif- 
ferent from the exhibition of markings by the image of a lumin- 
ous object brought to focus in the plane of the object. 

I must not be understood to affirm positively that Mr. Spencer’s 
glasses will not do this, for | have never had an opportunity of 
examining one. On a late occasion a recent objective of Spen- 
cer’s was however tried in my presence by the possessor on the 
N. angulata, but, though very excellent, it did not equal our English 
twelfths. Judging from Mr. Spencer’s production, I feel assured 
that he is a man of too much merit to feel hurt at this criticism. 

As I am unacquainted with Mr. Spencer’s new test, 1 cannot 
speak as to its difficulty. 

I would recommend* Natchet’s condensing prism to the atten- 
tion of all microscopists engaged in the examination of lined ob- 
jects; it brings out the dot-like markings of the N. Spencerii with 
remarkable force, even in balsamed specimens. It consists of a 
prism, which, by two internal reflections and the inclined convex 
surface of its summit, condenses light at an angle of 35° on to 
the object. By mounting it in such a way that it may be rotated 
as well as brought to a focus, it answers all the purpose of a 
Legg’s 


* Mr. Natchet is an optician resident in Paris. 
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The feat with the hand tube mentioned by Dr. Bailey is surely 
rather a tour de force for the observer, than for the objective of 
the “ Yankee Backwoodsman ;” who, if report speaks truly, is a 
highly educated American gentleman, with talents and acquire- 
ments sufficient to remove any obstacles to the attainment of a 
position amongst the first opticians of his day. 


Art. VI.—Caricography ; by Prof. C. Dewey. 
(Continued from vol. viii, p. 350.) 


No. 241. C. lupuliformis, Sartwell, lupulina, Muh., var. polys- 
tachya, Schw. and Tor. in Mon. Cyp. Tor., No. 132, p. 420. 


Spicis staminiferis 1-3 oblongis, suprema longo-pednneulata 
squamas lanceolatas acutas habeute, inferis perbrevibus sessilibus 
subbracteatis: pistilliferis 3-5 longo-cylindraceis superne aggre- 
gatis subsessilibus, infima nunc subdistante nune remota exserte 
longo-pedunculata, folioso-bracteatis sublaxifloris; fractibus 
stigmaticis globoso-ovatis inflatis teretibus scabrostratis sessilibus 
striatis glabris bicornibus, squama ovata cuspidata plusquam duplo 
longioribus. 

Culm 2-3 feet high, erect, large. smooth on its angles, with 
long leafy bracts and with the lanceolate rough-edged and reticu- 
late loaves surpassing the culm; stamiuate spikes 1-3, cylindric, 
slightly bracteate, with long lanceolate scales, the upper spike 2-4 
inches long and peduneulate, the lower short and sessile and 
rarely androgynous; pistillate spikes 3-5, cylindric, 2-3 inches 
long, clustered above and nearly sessile, erect or slightly diverging, 
the lowest often quite remote and long exsertly pedunculate, all 
with leafy bracts and the lower sheathing; stigmas three; fruit 
globose-ovate, tapering into a long and serrulate and two forked 
beak, quite sessile ; pistillate scale ovate, cuspidate, scarcely half 
as long as the fruit; achenium rhomboid with a prominent node 
on the angles. 

Differs from C. lupulina, Muh., in its much longer and more 
numerous spikes, its globose ovate fruit, closely sessile, with its 
serrulate beak, its ovate scale, its rhomboid and nodose achenium, 
its nearly bractless staminate spikes, its general and glabrous ap- 
pearance, and its coming to maturity near a month later. It 
seems not to be C. gigantea, Rudge, which has been considered 
another form ef C. lupulina. In several respects the plant now 
described differs from these two like C. Grayii, Carey, from 
C. intumescens, Rudge. 

Found about lakes, ponds and marshes in the northern states 
and Canada—not very common. 
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No. 242. C. torta, Boott. C. acuta, Schk. Tab. Ff, fig. 92 0. 


Spica staminifera unica, interdum binis, cylindracea ;_pistillife- 
ris ternis vel pluribus longo-cylindraceis sublaxifloris, basin par- 
vis et sparsifloris, apice substaminiferis, superne sessilibus, inferne 
pedunculatis, divergentibus vel recurvatis; fructibus distigmati- 
cis ovatis utrinque convexis, superne teretibus acuminatis et inter- 
dum recurvatis, sguamam lanceolatam subobtusam interdum su- 
perantibus sepe subaequantibus. 

Culm near two feet high, erect, rather slender, triquetrous, 
scarcely rough on the edges, leafy towards the base; leaves lan- 
ceolate, smooth or soft, shorter than the culm ; lower bract loug 
as the culm, the upper shorter or nearly wanting; pistillate spikes 
usually three, sometimes four, long, slender, sometimes enlarging 
upwards, very sparse-fruited towards the base of lower spikes, 
recurved in maturity, and the lower pedunculate, the upper ses- 
sile; stigmas two; fruit ovate, convex on both sides, short or 
long tapering upwards to a point and some recurved ; pistillate 
scale lanceolate. obtusish, narrower than the fruit, black with a 

green keel. sometimes longer, but more commonly a little shorter 
than the fruit; culm and leaves light green. 

Grows in wet places over the United States. This plant dif- 
fers much from the European and American form of C. acuta, L., 
and was properly described as a distinct species by Dr. Boott, the 
distinguished secretary of the Linnawan Society. It is probable 
that Schk. derived his figure, No. 92 6, from American specimeus, 
and in his time he might reasonably consider the plant to be a 
variety of C. acuta, L. It is not C. acuta var. sparsiflora, D. 


Art. VIL.—On the Nitrates of Tron and some other Nitrates ; 
by Joun M. Orpway,* of the Roxbury Laboratory, Mass. 


| Sesquinirrate of iron may be easily obtained in the form of 

erystais by taking advantage of the fact, that this salt is almost 

insoluble in cold nitric acid. 

I" When metallic iron is gradually added to nitric acid of sp. gr. 
1:29, copious red fumes are given off, and the liquid assumes a 

| greenish hue, till nearly ten per cent. of iron has been taken up. 


| * The author observes as follows in a letter relating to his investigations :-— 
Those who have occasion to prepare liquid nitrate of iron in the large way, are often 
H troubled, in cold weather, by the deposition of crystals before the requisite quantity 
of iron has been dissolved. Concerning the true nature of these crystals, I have been 
unable to gather any definite information from all the works of chemistry within my 
i reach. InJved, respecting the compoun.s of nitric acid and peroxyd of iron, though 
of some importance in the arts, the books give but vague accounts, and those not alto- 
gether correct. Thus “azotate ferrique” is described in Hoeffer's Dictionaire de Chi- 
{ mie et de Physique, as “d'un brun rouge, inerystallisable, deliquescent, soluble dans 
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A farther addition changes the color to a dark red, and if the 
action be continued still longer. a rusty precipitate forms. If we 
stop short of this last point, and add to the preduct its own bulk 
of nitric acid of sp. gr. 1:43, an abundant crop of crystals will be 
deposited on cooling below 60° F. The same result may be at- 
tained by evaporating the greenish liquid, and adding acid enough 
to insure a considerable excess, before setting the solution aside 
to cool. If the first crystals are brown, they. may be purified by 
redissolving in nitric acid, with the aid of a gentle heat, and allow- 
ing again to crystallize. 

The crystals thus obtained, have the form of oblique rhombic 
prisms, which are either colorless or of a delicate lavender color, 
but when dissolved in water, yield a yellowish brown solution, 
They are somewhat deliquescent and very soluble in water; 
while at a temperature below 60° F., a weighed quantity was not 
whoily taken up by over twenty parts of nitric acid of sp. gr. 1 37. 

At about 117° F., this salt melts into a clear, deep red liquid, 
which in ove trial remained fluid till cooled to 83° F., when the 
heat developed by solidification, quickly raised the thermometer 
to 1164°. 

The composition of this substance, as indicated below, affords 
reasons for supposing that by its admixture with a bicarbonate, 
an intense cold might be produced. Such proved to be the case, 
for when two ounces of the bruised crystals were stirred up with 
one ounce of pulverulent bicarbonate of ammonia, the thermom- 
eter introduced fell from 58° to —5° F. Previous cooling is at- 
tended with an increase of effect. 

These experiments being very tangible, would furnish excel- 
lent illustrations of the principles of latent heat. 

A small quantity of the melted nitrate kept hot for several 
hours by means of a water bath, yielded a perfectly dry, dark 
brown, deliquescent powder, containing some water and one half 
the original amount of acid. More acid may be expelled by a 
moderate heat, but to drive off the last portions, requires a tem- 
perature approaching to redness. 

The well drained crystals afforded by precipitation with am- 
monia 19°8 p. c. of peroxyd of iron, and 100 grs. boiled with 
carbonate of baryta, gave a liquor which with sulphuric acid 


Teau et dans l'aleool.” While Berzelius incidentally mentions that “ Vauguelin 
ayant laissé de l'acide nitrique en contact avee de la battiture 4e fer, trouva, au bout 
de plusieurs mois, des ¢ ristaur incolores, qui affectaient la forme de prismes rectan- 
gulaires a quatre pans.” Perhaps the rectangulaire was a mistake, for in several 
experiments, [have obtained forms variously modified but all referable to the ob- 
lique rhombic system. In one huge erystal which had been many mouths in forming, 
the angles included between the long lateral faces of the prism, were found to be 
101° and 79° ne: arly, 

Numerous experiments made with a view to obtain more light on the subject, have 
afforded some results which may not be altogether uninteresting, and are, I trust, 
partly new and singular. 
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yielded 86°5 grs. of sulphate of baryta, indicating 40-104 p. c. of 


dry nitric acid. Hence the formula is probably N, Pe+18H, 
which would give in 100 parts ;—nitrie acid 40-095, peroxyd of 
iron 19-819, water 40-086. 

Basic nitrates —A liquid is used in cotton dyeing, which is 
prepared by adding iron turnings to aquafortis tll the solution 
assumes a very dark red color. A fair sample of this solution, of 
sp. gr. 1478, was found by analysis to coutain five equivalents of 
nitric acid to two equivalents of sesquioxyd of iron. A portion 
of the same placed in contact with metallic iron, remained clear 
until nearly enough iron had been taken up to form a sesquibasic 


nitrate, (N, Fe,) when a rusty precipitate began to appear, whose 
exact nature it is difficult to determine. 

A full sesquibasic nitrate was formed by adding crystals of the 
nitrate to the proper quantity of freshly precipitated oxyd of iron. 
And proceeding by the same means, but with slow and cautious 
steps, as into an unknown region, | was successively astonished by 
the discovery of soluble basic nitrates containing to three equiva- 
lents of acid, two, three, six, eight, twelve, fifteen, eighteen and 
twenty-four equivalents of base, respectively ; and then, from the 
slowness with which the union took place in the last, | supposed 
the limit reached. Yet this liquid was found to bear the addition 
of a small quantity of lime water, without change. 

On arriving at these remarkable results, the question naturally 
came up, whether there were any chances of error. But on ex- 
amination, no foreign substance was detected, and the analyses of 
the six, twelve, fifteen, and twenty-four basic compounds, agreed 
so nearly with the syutheses as to remove all doubts. 

Which of these bodies have claims to be regarded as true 
atomic compounds, there seems to be no clue but analogy to de- 
termine. ‘They all form intensely deep red jiquids, which are 
not altered by dilution, nor by brisk boiling, provided the evapo- 
ration be not carried too far. By spontaneous evaporation they 
leave a very dark red powder, perfectly soluble in water. That 
left by the dodecabasic nitrate, was not deliquescent, and lost 
30 p. c. of its weight by ignition. Hence its empirical composi- 


tion would be N Pe, + 9H. 

When cotton cloth is dipped in any of these solutions, and 
dried, the oxyd of iron becomes permanently attached. Indeed 
the adhesion of the base to cotton fibre, renders filtration through 
paper exceedingly slow. 

Since spring and river water, and the solutions of most salts, 
are incompatible with the twenty-four basic nitrate, it was found 
necessary to use an abundance of distilled water for washing the 
oxyd used in its preparation. So intense was the color of this 
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liquid that, though containing only 3:4 p. c. of oxyd of iron, two 
drops imparted a perceptible tinge to a pint of distilled water. 
In trying the reactions of various subtances with it, all the iron 
appeared to be immediately thrown down by muriate of ammonia, 
chlorid of sodium, iodid of potassium, chlorate of potash, sul- 
phates of soda, lime, zine and copper, nitrates of potash and soda, 
and the acetates of baryta and zine. Precipitates formed more 
slowly with the nitrates of ammonia, magnesia, baryta and lead. 
Tartrate of soda furnished a precipitate soluble in ammonia. 
Ferrocyanid of potassium gave a dark peat-brown precipitate 
without the least tinge of blue. Ferrocyanid of potassium gave 
likewise a rich peat-brown precipitate. ‘Tincture of galls afford- 
ed dark brown flocks, and on standing some time, the supernatant 
liquor turned black. Alcohol, acetate of lead, acetate of coprer, 
cyanid of mercury, nitrate of silver, and arsenious acid caused no 
change. 

With the tribasic nitrate, muriate of ammonia, chlorid of sodium 
and nitrate of soda produced no effect ; while the sulphates threw 
down all the iron, prussiate of potash struck a blue color, and 
tincture of galls gave a black. 

Nitrate of Alumina.—Nitrate of alumina crystallizes from a 
concentrated and somewhat acid solution, in colorless oblique 
rhombic prisms, whose height is generally small in proportion to 
their width. They are deliquescent, and very soluble both in 
water and in nitric acid. The crystals, like those of the other 
sesquinitrates, can be best dried by spreading them on an absorb- 
ent surface, and placing the whole under a bell glass, along with 
a shallow vessel containing suiphurie acid. 

The salt was found to melt at 163° F., into a clear colorless 
liquid, which began to crystallize when cooled down to 1474°, 
the thermometer rapidly rising, at the same time, to 102°. The 
melted mass parts with its acid much less rapidly than the nitrate 
of iron. One ounce of the powdered salt mixed with one-half 
ounce of bicarbonate of ammonia, lowered the thermometer from 
51° to — 10° F. 

100 grs. of pretty dry crystals, yielded by ignition 13:7 grs. of 
alumina. Distillation with sulphuric acid gave 42 p. c. of nitric 
acid, and by boiling with carbonate of baryta, 42-42 p. c. was 


separated. ‘The numbers corresponding to N, Al+18H, would 
be in 100 parts :—nitric acid 43°17, alumina 13-68, water 43-25. 

Nitrate of alumina appears to form with the hydrate, a series 
of salts similar to the basic nitrates of iron. But they have not 
as yet been fully examined. 

Nitrate of Chrome.—Nitrate of chrome crystallizes with diffi- 
culty in warm weather, but I have succeeded in obtaining two 
crops, one of them presenting the form of the oblique rhombic 
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prism, and the other a very deeply modified variety of the same. 
These crystals have the changeable purple color peculiar to the 
salts of chrome, and their solution in water is of the same hue 
while cold, but becomes green when heated. 

This salt fused at about 98° F’. into a deep green fluid, which 
began to assume the solid state when cooled to 75°, the ther- 
mometer rising thereupon to 96°. If heated to redness, it under- 
goes complete decomposition, leaving a bulky oxyd of a beauti- 
ful green color. 

The composition of nitrate of chrome was found by analysis 
to be: nitric acid 39:7 p.c., oxyd of chrome 19 p.c. Calculation 


from the formula N, ©l1+18H, gives: nitric acid 40-44, sesqui- 
oxyd of chrome 19°13, water 40-43. 

No experiments have been made on the basic salts. 

Roxbury, Mass., Oct. Ist, 1849. 


Art. VIIL.—A description of two additional Crania of the En- 
gé-ena, ( Troglodytes gorilla, Savage,) from Gaboon, Africa ; 
by Jerrries Wyman, M.D. 


Read before the Boston Society of Natural History, Oct. 3d, 1849. 


Tue evidence now existing of a second and gigantic African 
species of man-like ape, as appears from published reports, con- 
sists of the following remains :—l1l. Four crania in the United 
States, two males and two females, of a large portion of a male 
skeleton, and of the pelvis and of some of the bones of a female. 
These were the first remains of this animal which had been 
brought to the notice of naturalists, and were described in the 
Boston Journal of Natural History.*—2. Three other crania sub- 
sequently discovered exist in England and have been made the 
subject of an elaborate memoir by Prof. Owen, in the Transactions 
of the Zoological Society of London.t—3. Quite recently, Dr. 
George A. Perkins, for many years an able and devoted laborer in 
the Missionary enterprise at Cape Palmas, W. Africa, has brought 
to the United States, two additional crania, one of which is depos- 
ited in the Museum of this Society, and the other in that of the 


* See Proceedings of the Boston Soc. Nat. Hist. Aug. 18, 1847; also a descrip- 
tion of characters and habits of Troglodytes gorilla, by Thomas 8. Savage, M.D., 
Corresp. Memb. Bost. Soc. Nat. Hist., and of the Osteology of the same by Jeffries 
Wyman, M.D., Boston Journ. Nat. Hist., Vol. vy, p- 417, 1847, 

} Osteological Contributions to the Natural History of the Chimpanzées, (7roglo- 
dytes, Geoff) including the description of the skull of a large species, (7. gori/la, 
Savage,) discovered by Thomas S. Savage, M.D., in the Gaboon country, West Africa, 
by Prof. Owen, F.R.S., F.ZS. de. Read Feb. 22, 1848, Trans. Zoolog. Society of 
London, Vol. iii, p. 381, 1849. 
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Essex Institute in Salem. Both of these have been referred to 
me for the purposes of description, and it is the object of this com- 
munication to notice the more important anatomical features of 
this the largest of African Quadrumana, with regard to which 
additional information is desired. 

Cranium I. Mate.—This belonged to an adult Engé-ena,* as is 
evident from the fact that the teeth are all perfectly developed ; 
yet not to an old one, as appears from the circumstances that the 
points of the molars are but very slightly worn, and the crests on 
the top of the head and occiput are but imperfectly formed. _ Its 
size as well as that of all the other crania of this species which 
have been measured, when compared with that of 7° niger 
(Chimpanzée) and a well marked Negro head, may be learned 
from an inspection of the following table. 


Taste I—Measurements of the crania of 7. gorilla, of 7: niger and of the cranium 
of a native African in inches and tenths—Nos. 2, 6, 7 and 8 are in inches and lines. 


Males. Females. Male |Female 


IV. V. VIL) VILL | 1x.! 
\Length of head from occiput to } 11-2114 '110102910'90/ 80} 79 | 96) 
| edge of incisive alveolus, \ 
Greatest breadth across post-audit- 61 610 64 59, 5256 
ory ridges, 
Smallest diameter behind orbits, 25| 33 | 20 2 
Diameter of face across zygomatic), 5 66 70 
arches, 


Man 


| 


Diameter of face outside the middle } | ,. ’ 
60 
of the orbits, 
From occiput to most prominent } 
part of ridge, 


|From sup. orb. ridge to edge of in- } 
cisive alveolus, 

Breadth of zygomatic fossa, 

Inter-orbitar space, 

Transverse diameter of orbits, 

Vertical * 

Length of bony palate from outer ) 
edge of incisive alveolus, , 

(From anterior edge of foramen 

| magnum to outer edge of incisive - 

| alveolus, 


(Crania L. and V. were the ones brought by Dr. Savage to this country—lII, VI, 
VIL. and VIIL. are the crania described by Prof. Owen; IIL and IV. are the crania 
which were obtained by Dr. Perkins—IX. the cranium of a Negro born iu Africa in 
whom the characteristics of the race were well marked, and which belongs to the 
Cabinet of the Boston Soc. for Med. Improvement. See Catalogue of Society's 
Cabinet, Specimen No. 61.) 


_ This cranium does not agree with that figured by Prof. Owen 
in his memoir (PI. Ixi.) in the exclusion of the orbits from view 


* Prof. Owen designates 7. gori/la as the “Great Chimpanzée.” The Mpongwes 
(natives inhabiting the banks of the Gaboon) call this species the Engé-ena, a more 
desirable name, as the term Chimpanzée has been always associated with the black 
or smaller species. 


— 
| | 
58 57 4348/43 | 40 | 49) 
176 6561) 54) 53 | 72 
| &7 60 | 40! 44 35 
17 18,19 18 14 13 
11 13 12 11 1011) OF 12 
15 19 18 «16 «214176! 15 16 16 
16 17) 16 «16 14:17! 13 13 13 
87} 41/| 48 sass} 14 
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by the prominent malar bones when the skull is seen in profile, but 
as was the case in those discovered by Dr. Savage, the nasal bones 
are wholly, and the orbit in part brought into view. In none 
of them is it more excluded than in the first figures of our me- 
moir. The great ridges above the orbits, which are so widely de- 
veloped in 7". niger, are still more so in the present species, and 
in the specimen now under consideration sustain the former state- 
ments with regard to them. Prof. Owen remarks in connection 
with them, “the prominence of the whole supra-orbitar ridge 
reaches its maximum in the present species and forms the most 
marked distinction in the comparison of its skull with that of 
man.” (Memoir, p. 405.) 

Sutures.—I have shown in a former communication from an 
examiuation of several crania of the Chimpanzée, that nearly all 
the sutures are completely obliterated early during the adult pe- 
riod.* From acareful examination of the six crania of the Engé- 
ena to which I have had access, there is every reason to believe that 
an early codsification takes place in them also. In the skull now 
under consideration, which it is to be remembered, has not long 
passed the adult period, the frontal, the sagittal, the coronal, the 
squamous portion of the temporal sutures, all those in the tempo- 
ral fossa as well as the transverse portion of the lambdoidal are 
no longer persistent. The crania which have been examined by 
Prof. Owen, or some of them at least, indicate an opposite state 
of things. ‘To ascertain, therefore, the value of cranial sutures 
as specific signs, it is quite obvious, that a large number of crania 
of different ages must be critically examined. 

Inter-maxillaries —These bones so important as zoological in- 
dications are completely codssified with the maxillaries and with 
each other. No indication of a suture exists between them and 
the last mentioned bones either on the external surface below the 
nasal openings, or in the roof of the mouth. I was not able to 
find any indications of the ascending portion of the intermaxil- 
lary bone which articulates with the nasals, until led by Prof. 
Owen's description to make a more careful search. Although 
externally there was no mark which would lead an anatomist to 
infer its existence, yet within the nasal cavity at a short distance 
from its margin, the edge of the process was easily detected, it 
not having become codéssified in that region with the adjoiming 
bone. 

The extension of the intermaxillary upwards as far as the ossa 
nasi, so as to form the lateral walls of the external nasal orifice, 
as was indicated in a specimen of Chimpanzée, examined by 
Prof. Owen, is still obvious in a young skull of the same species 
in my possession, where it reaches the nasals by a slender and 


* Boston Journal of Natural History, April, 1843. 
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pointed process. The enlargement of this process in the En- 
gé-ena,* so as to form an extensive articulation with the nasal 
bones, inasmuch as it is a repetition of what exists in the lower 
quadrumana and nearly all the mammalia, must be regarded as an 
index of degradation. 

Ossa Nasi.—Prof. Owen, in his memoirt on the Engé-ena, in 
speaking of the sutures between the nasal maxillary and inter- 
maxillary bones, says, “ it is remarkable indeed since these sutures 
remain so distinct in the adult female skull and the two adult 
male skulls, in the Bristol Museum, that no trace of them should 
have been detected in either of the four skulls taken to America 
by Dr. Savage, in which the ossa uasi are described as being 
firmly codssified with each other and the surrounding bones,” (the 
concluding words of the above sentence he does not quote, viz., 
“but their outline is sufficiently distinct.”) In the cranium 
brought by Dr. Perkins, the consolidation of these bones is 
equally complete and their outlive is but indistinctly traceable. 

In the crania formerly described, the ossa nasi form, on the 
median line, a sharp elevation or crest; in the specimen figured 
by Prof. Owen, (Pl. Ixii,) this is represented by a more rounded 
and convex ridge, “and thus offering a feature of approximation 
to the human structure which is very faintly indicated, if at all, 
in the skull of the 7° niger.”{ In the cranium now under con- 
sideration, when compared with the Plate above referred to, the 
convexity is still more remarkable, and will bear a more favorable 
comparison with the “ bridge” of the nose in some of the human 
races. 

The expansion of the nasals above, where they are interposed 
between the frontals, as described by Prof. Owen, was overlook- 
ed in my former description, only very faint indications of sutures 
remaining. Ona more careful examination, the outline of the 
portion of bone interposed between the orbitar process of the 
frontals is indistinetly traceable in the male skull discovered by 
Dr. Savage, and in both of the crania brought to this country by 
Dr. Perkins ; and in all of them, on a line with the upper extrem- 
ity of the ascending process of the superior maxillary bone, at 
the point where the nasal bones become the most contracted, 
there exists an equally strong indication of a transverse suture, 
which separates the portion marked 15/ in Prof. Owen’s figure 
froin the true nasals, and equally distinct indications of this suture 
exist in his figure just referred to. Thus we have strong ground 
for the supposition that the part marked 15’ by Prof. O. may uot 
be the expanded portion of the nasals but an additional osseous 
element intercalated between the frontals. In this event my orig- 


* This is very distinctly shown in PI. lxii. of Prof. Owen’s Memoir 
+ Op. cit., p. 420. t¢ Op. cit., p. 393. 
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inal description of the ossa nasi, “as having a more triangular 
form than in the Chimpanz¢ée, the apex being more acute,” still 
holds good. If, however, the bone referred to prove to be a por- 
tion of the nasals, we shall have in this another index of inferi- 
ority to the Chimpanzée, as it is a repetition of what is met with 
in the lower quadrumana. 

Teeth.—The molars alone remain, the incisors and canines 
having been lost. The length of the grinding surface of the 
molar teeth is 2°9 inches, the two rows being nearly parallel to 
each other. This is true of the alveoli, though the crowns 
slightly diverge from each other posteriorly in consequence of an 
inclinatiom outwards. Nearly all of the cusps of the teeth are 
perfect, those of the first molar being the most worn, as would 
naturally be expected, it being the first which is protruded. ‘The 
inner cusps of this tooth are worn nearly to the base; the outer 
are but slightly abraded, and the same is the case with the inner 
cusps of the second molar; with these exceptions the points of 
the different crowns of the molars and premolars are entire. 

In comparing their grinding surface with that of the human 
jaw, one cannot but be struck with its greater extent, with the 
much greater development of the outer row of cusps, and the 
high ridge which on all three of the molars connects the outer 
row of cusps with the anterior inner cusp. In these respects as 
well as in having the third molar, or the “dens sapientia,” of 
equal size with the others, the Engé-ena recedes from the Chim- 
panzée and still farther from man. 

In the left upper jaw and on the level with the lower extremity 
or the pterygoid process, a supernumerary molar existed, still 
buried in its bony cavity, the roots not having as yet been de- 
veloped. In the configuration of its grinding surface it did not 
conform with either of the other teeth. 

Bony Palate.—By reference to the table of measurements, it 
will be seen that the space between the incisive alveoli and the 
edge of the hard palate is much greater proportionally than in 
the Chimpanzée. ‘The median suture has disappeared and only 
slight indications remain of a former suture between the maxil- 
laries and the ossa palati. The emargination on the middle of 
the edge of the palate is much less distinct than in either of the 
other specimens which I have examined, or than in that figured 
by Prof. Owen. 

The Vomer has the same thin and delicate structure as in the 
other crania and does not meet the ossa palati at the posterior edge. 

Cranial capacity —In studying the anatomical characters of 
this and the allied quadrumana with reference to their zoological 
position, nothing can be more desirable than to have accurate 
knowledge with regard to the structure and dimensions of the 
brain, for this may be regarded as one of the most important of all 
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the tests of elevation or degradation. The bodies of the adult an- 
thropoid animals so seldom fall into the hands of the anatomist, 
that it becomes extremely difficult to accumulate observations on 
the actual condition of this organ. In the comparative study of hu- 
man crania with reference to national peculiarities, much light has 
been derived from accurate measurements of their internal capacity. 
These may be readily obtained and form a very important sub- 
stitute for the actual dimensions of the brain itself. In the sub- 
joined tables I have given the results of the measurements of all 
the crania both of Engé-enas and Chimpanzées to which I have 
had access while writing these remarks, and as they have been 
repeated in each case several times over, they may be regarded as 
nearly accurate. The capacity of the third cranium is alone 
doubtful ; a portion of the occiput having been destroyed, render- 
ed exaci measurement impracticable, though it is believed that 
the result can differ but little from the truth. 


Taste IL—Cranial capacity of adult Engé-enas. 
Cubic inches. 


I. Male from Dr. Perkins, . 345 

II. Male from Dr. Savage, . 28:3 
Ill. Male from Dr. Perkins, . 280? 

IV. Female from Dr. Savage, 25-0 
Mean of the four crania,_ . . 28°94 


Taste II]—Cranial capacity of adult Chimpanzées. 
Cubic inches. 


I. Female, . . 260 
Il. Female, ‘ ; ‘ 24-0 


Mean capacity of three skulls, ; 24:0 
Cranial capacity of young Chimpanzées. 
IV. First dentition complete, . . . 200 
V. First dentition complete but the sutures 
obliterated to a less extent than in the 


The above results clearly indicate that there exists a wide 
range in the cranial capacity of the Engé-enas, amounting to nine 
cubic inches, when both sexes are included in the observation. 
While it would be desirable to have the measurements of a much 
larger number, we still have evidence for concluding, that in the 
Engé-ena, as in man,* the capacity of the cranium of the male is 


* “Although many female brains exceed in weight particular male brains, the gen- 
eral fact is sufficiently shown, that the adult male encephalon is heavier than that 
of the female, the average difference being from 5 to 6 oz.” From the examination 
of 278 male brains and of 191 females, “an average weight is deduced of 494 oz. for 
the male and of 44 oz. for the female.” Quain and Sharpey’s, Quain’s Anatomy ; 


edited by Joseph Leidy, M.D., vol. ii, p. 185. Philadelphia, 1849. 
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larger than that of the female; the smallest male skull of the 
Engé-ena measuring twenty-eight cubic inches, and the female 
only twenty-five cubic inches. 

In ‘Table II, the three adults are females, and it is quite 
worthy of notice, that the internal capacity of these differs so 
little from that of the female Engé-ena, while at the same time 
the body of the Chimpanzée is so much smaller than that of the 
other species. By comparing the measurements given of the cor- 
responding portions of the skeleton of the Engé-ena and Chim- 
panzce, it will be seen that a much wider dillerence exists be- 
tween them, than exists between the dimensions of their respec- 
tive brains.* 

It is interesting to contrast the measurements of the cranial 
capacity of these members of the Quadrumanous group with that 
of some of the more prominent of the human races. The fol- 
lowing table which is extracted from the general summary of the 
measurements of a vast number of crania, by Dr. 8. G. Morton 
of Philadelphia, gives in cubic inches the average cranial capacity 
of the different races or groups there mentioned.t+ 


Taste IV. 


es Smallest | 
Races. skulls | Largest allest | Mean. | Mean. 
capacity, | capacity. 
measured, 


Teutonic Race of Cavcastans. 


5 | 105 91 96 90 

Anglo-Americans, ........... 97 90 

\Matay Grovp. 

Malayan family, | 20 97 68 86 

Polynesian family 3 84 82 83 

|Awerican Grovp. | 

| Toltecan Family. | 
| 155 101 58 15 

22 | 92 67 79 81 

Barbarous Tribes, 159 104 70 87 \ 

‘Necro Grove. 
Native African Family, ......| 62 99 6 | 83 | 
Hottentols, 3 83 68 | 
8 83 63 75 | 


These results are derived from a table which Dr. Morton has 
based upon the actual measurements of over 600 skulls. The 
smallest mean capacity is that derived from the Hottentots and 
Australians, which equals only seventy-five cubic inches, while 
that of the Teutonic races amounts to ninety cubic inches. The 
maximum capacity of the Engé-ena, is therefore considerably less 
than one half of the mean of the Hottentots and Australians, 
who give us the minimum average for the human races. 


* See Table of comparative measurements. Boston Journai of Natural History, 
vol. v, p. 417. 

+ Catalogue of Skulls of Man and the Inferior animals in the collection of Samuel 
George Morton, M.D., &e. 3d edition. Philadelphia, 1849. 
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Cranium Il. Mare.—This cranium belonged to an individual 
much older than the one described in the preceding pages, the 
inner row of cusps of all the molars having been worn to their 
bases. ‘The same obliteration of the sutures had taken place, the 
malar bones are more tumid, rendering the edge of the lower and 
outer part of the orbit more rounded. The floor of the nasal 
orifice slopes gradually from the anterior extremity of the vomer 
to the edge of the incisive alveoli, and presenting a groove on 
the median line. In man, the intermaxillary bones form a pro- 
jecting ridge on the median line both in and below the nasal ori- 
fice and at the middle of the border of this opening form the pro- 
jecting “nasal spine,” which is not met with in any of the lower 
animals, and is therefore an anatomical character peculiar to man. 
With regard to this cenformation of the intermaxillary bones, the 
Engé-ena recedes farther from man than the Chimpanzée. Two 
infra orbitar foramina exist on each side. The crests are not so 
well developed as in the cranium just described. The occiput 
having been in part desiroyed, the cavity of the cranium is com- 
pletely exposed. A groove for the lodgment of the longitudinal 
sinus is well defined ; “digital impressions,” formed by the cere- 
bral convolutions, exist, but not well marked, the crista galli is 
merely rudimentary and is represented by a very slight median 
ridge, the olfactory fossa is quite deep, the cribriform plate being 
on a level with the middle of the orbit. About five parallel 
groves for the lodgment of the branches of the dura matral ar- 
tery exist on each side. 


Zoological position of the Engé-ena. 


With the knowledge of the anthropoid animals of Asia and 
Africa which now exist, derived from the critical examinations of 
their osteology, their dentition, and the comparative size of their 
brains by various observers, especially Geoffroy, Tiedemann, Vro- 
lik, Cuvier, and Owen, it becomes quite easy to measure with an 
approximation to accuracy, the hiatus which separates them from 
the lowest of the human race. ‘The existence of four hands in- 
stead of two, the inability to stand erect, consequent on the struc- 
ture of a skeleton adapted almost exclusively to an arboreal life, 
the excessive length of the arms, the comparatively short and 
permanently flexed legs, the protruding face, the position of the 
occipital condyles in the posterior third of the base of the skull 
and the consequent preponderance of the head forwards, the 
small comparative size of the brain, the largely developed ca- 
nines, the interval between these last and the incisers, the three 
roots to the bicuspid teeth, the laryngeal pouches, the elongated 
pelvis and its larger antero-posterior diameter, the flattened and 
pointed coccyx, the small glutzi, the smaller size of the lower 
compared with the upper portion of the vertebral column, the 
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long and straight spinous processes of the neck, these and many 
other subordinate characters, are peculiarities of the anthropoid 
animals, and constitute a wide gap between these and the most 
degraded of the human races, so wide that the greatest difference 
between these last and the noblest specimen of a Caucasian is 
inconsiderable in comparison. 

Whilst it is thus easy to demonstrate the wide separation be- 
tween the anthropoid and the human races, to assign a true pesi- 
tion to the former among themselves is a more difficult task. Mr. 
Owen in his earlier memoir, regarded the 7°. niger as making the 
nearest approach to man, but the more recently discovered T. 
gorilla, he is now induced to believe approaches still nearer, and 
regards it as “the most anthropoid of the known brutes.’”* This 
inference is derived from the study of crania alone, without any 
reference to the rest of the skeleton. 

After a careful examiuation of the memoir just referred to, I 
am forced to the conclusion, that the preponderance of evidence 
is unequivocally opposed to the opinion there recorded ; and after 
placing side by side the different anatomical peculiarities of the 
two species, there seems to be no alternative but to regard the 
Chimpanzée as holding the highest place in the brute creation. 
The more anthropoid characters of the 7’. gorilla which are re- 
referred to by Prof. O., are the following. 

1. “ The coalesced central margins of the nasals are projected 
forwards, thus offering a feature of approximation to the hn- 
man structure, which is very faintly indicated, if at all in 7’ 
niger.”+ ‘This statement is applicable to all the crania which I 
have seen, and especially to the two crania described in this pa- 
per. Nevertheless the extension of the nasals between the fron- 
tals, or the existence of an additional osseous element, is a mark 
of greater deviation from man. 

2. “The inferior or alveolar part of the premaxillaries, on the 
other hand, is shorter and less prominent in 7° gori/la than in 
T.. niger, and in that respect the larger species deviates less from 
man.”{ The statement in the first portion of this seutence is 
certainly correct, but a question may be fairly raised on that in 
the second. ‘The lower portion of the nasal opening in the En- 
gé-ena is so much depressed, especially in the median line, that 
the intermaxillary bone becomes almost horizontal, and the slop- 
ing of the alveolar portion takes place so gradually thai it is difficult 
to determine where the latter commences and the nasal opening 
terminates, and in this respect it deviates much farther from man 
than 7". niger. 

3. “The next character which is also a more anthropoid one, 
though explicable in relation to the greater weight of the skull 


* Op. cit., vol. iii, p. 414. + p. 393. t p. 393. 
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to be poised on the altas, is the greater prominence of the mas- 
toid processes in the 7’. gorilla, which are represented only by a 
rough ridge in the 7°. ntger.”* 

4. The ridge which extends from the ecto-pterygoid along the 
inner border of the foramen ovale, terminates in 7’. gorilla by 
an angle or process answering to that called “ styliform” or “ spi- 
nous” in man, but of which there is no trace in 7". niger.t 

5. “The palate is narrower in proportion to the length in the 
T. gorilla, but the premaxillary portion is relatively longer in 
T. niger.”’t 

These constitute the most important if not the only characters 
given in Prof. Owen’s memoir, which would seem to indicate 
that the Engé-ena is more anthropoid than the Chimpanzée, and 
some of these it is seen must be received with some qualification. 

If on the other hand we enumerate those conditions in which 
the Engé-ena recedes farther from the human type than the Chim- 
panzée, they will be found far more numerous, and by no means 
less important. The larger ridge over the eyes and the crest on 
the top of the head and occiput, with the corresponding develop- 
ment of the temporal muscles, form the most striking features. 
The intermaxillary bones articulating with the nasals, as in the 
other Quadrumana and most brutes, the expanded portion of the 
nasals between the fiontals,—or an additional osseous element 
if this prove an independent bone,—the vertically broader and 
more arched zygomata, contrasting with the more slender and 
horizontal ones of the Chimpanzée, the more quadrate foramen 
lacerum of the orbit, the less perfect infra-orbitar canal, the orbits 
less distinetly defined, the larger and more tumid cheek bones, 
the more quadrangular orifice with its depressed floor, the greater 
length of the ossa palati, the more widely expanded tympanic 
cells, extending not only to the mastoid process, but to the squa- 
mous portion of the temporal bones, these would of themselves 
be sufficient to counterbalance all the anatomical characters stated 
by Prof. Owen in support of the more authropoid character of the 
Engé-ena. 

When, however, we add to them the more quadrate outline of 
the upper jaws, the existence of much larger and more deeply 
grooved canines, molars with cusps on the outer side longer and 
more sharply pointed, the dentes sapientiz of equal size with the 
other molars, the prominent ridge between the outer posterior, 
and the anterior inner cusps, the absence of a crista-galli, a 
cranial cavity almost wholly behind the orbits of the eyes, the 
less perfectly marked depressions for the cerebral convolutions, 
and above all, the small cranial capacity in proportion to the size 
of the body, no reasonable ground for doubt remains, that the 
Engé-ena occupies a lower position and consequently recedes fur- 
ther from man than the Chimpanzee. 


* Op. cit., p. 394. + p- 395. 
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It does not appear that any other bones of the skeleton have as 
yet fallen into the hands of any European naturalist. A descrip- 
tion of some of the more important of them will be found in the 
memoir above referred to,* in which it will be seen that there are 
two anthropoid features of some importance, whic. go to support 
the view advanced by Prof. Owen, and these are the comparative 
length of the humerus and ulna, the former being seventeen and 
the latter only fourteen inches, and in the proportions of the pel- 
vis. This last is of gigantic size, and is a little shorter in pro- 
portion to its breadth than in 7". ntger. 

While the proportions of the humerus and the ulna are more 
nearly human than in the Chimpanzée, those of the humerus and 
femur recede much farther from the human proportions than they 
do in the Chimpanz¢e, as will be seen by the following meas- 
uremenis : 


Humerus. Femur. 
Chimpanzée, . 10°9 11-0 


Thus in man the femur is three inches longer than the hume- 
rus, in the Chimpanzée, these bones are nearly of the same length, 
aud in the Engé-ena the humerus is three inches longer than the 
femur, indicating on the part of the Engé-ena a less perfect adapt- 
ation to locomotion in the erect position than in the Chimpanzée. 


Description of a canine tooth of a male En- its 
gé-eva.—ln only one of the crania of the male fff y 
Engé-enas which I have seen were the canines // i / 


remaining ; and these were so much abraded 
that they had lost to a great extent, their natural 
outline, and consequently their most striking 
and distinctive marks. In the females, as in 
the Chimpanzée and the Quadrumana, gen- 
erally the canines are much less elongated 
than in the males. Among the bones first 
sent to this country by Dr. Savage, was the 
canine tooth represented in the annexed fig- 
ure, which I was not able to identify, until an 
opportunity occurred of comparing it with Prof. 
Owen’s deseriptions of more perfect teeth. 
The crown is laterally compressed, the poste- 
rior edge being trenchant and its base provided 
with a prominent tubercle, which is doubtless 
rendered more conspicuous by the wearing of 
the edge beneath it. On its inner surface the 
crown is impressed with two strongly marked 


Canine tooth of the En- 


grooves, which extend from the base nearly to ~ g¢-ena—natural size. 


* Boston Journal of Nat. History, vol. v, p. 417. 


| 
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its apex; and include between them a prominent rounded ridge. 
The following table gives the comparative measurements of two 
canines from the upper jaw of the Engé-ena, and ove from that 
of the Chimpanzée. The figures in the first column relate to 
the tooth described above ; those in the second and third to the 
measurements given by Prof. Owen,* the measurements being in 
inches and lines. 


T. gorilla. T. niger. 
Length, . 2-8 28. 2-0 
Length of crown, 1-33 . 0-103 
Breadth of base, 1-0 0-10. O07 
Thickuess of do. O74 O74S . ‘ 0-54 


The following note from Dr. G. A. Perkins to the author, dated 
Salem, Oct. 15, 1849, confirms the statetments made by Dr. Sav- 
age, in his description of the habits of the Engé-ena, as to its fe- 
rocity and the fact of its attacking human beings. 

“'The two crania were received from a person on board a ves- 
sel trading in the Gaboon and Danger Rivers, W. Africa. They 
were obtained from the natives on the banks of the latter, by 
whom they had been preserved as trophies. [rom the gentle- 
man who gave them to me, I learned that the killing of one of 
these animals was by no means a common occurrence. He de- 
scribes the animal as being remarkably ferocious, even attacking 
the natives when found alone in the forests, and in one instance 
which fell under his observation, horribly mutilating a man who 
was out in the woods felling trees to burn. His shouts brought 
to his aid several other natives. who after a severe coutest, suc- 
ceeded in killing the Engé-ena. ‘The man was afterwards in the 
habit of exhibiting himself to foreigners who visited the river 
and of receiving charity from them.” 


Art. [X.— Notice of the cranium of the Ne-hoo-le, a new species of 
Manatee (Manatus nasutus) from W. Africa; by Jerrries 
Wyman, M.D. 


Read before the Boston Society of Natural History, November 7th, 1849. 


Tue species of the genus Manatus, Cuv. which have been 
heretofore generally recognized, are only two in number, viz, 
1, M. Americanvs, Cuv. and Desm. ; Trichechus manatus, Linn. ; 
le grand Lamantin des Antilles, Butt. 2, the M. SeneGavensis, 
G. Cuvier; M. Africanus, F. Cuvier; T'richechus australis, 
Shaw.t The late Dr. Richard Harlan of Philadelphia, has indi- 

* Trans. Zoolog. See. London, vol. iii, p. 895. 

+ Fred. Cuvier. Hist. Nat. des Cetacees. 8vo. Paris: 1836. Also Cyclopedia 
Anat. and Physiology, Article Cetacea. Lond.: May, 1836. 
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cated a third species from E. Florida, to which he has given the 
name of M. Larirostris.* This species is recognized by Lesson 
and Fischer, but has been more recently denied by Blainville, 
who in referring to it in connection with two other species of the 
same group, (Manatus, Lamantin, Blainville,) L. du tabernacle 
and L. de |’Orinoque, expresses himself, ‘‘ ne regardatt nullement 
comme suffisamment distinct.’’+ 

‘The existence of this third species has been within a short time 
conclusively demonstrated by Prof. Agassiz, and the evidence on 
which this conclusion rests will soon be published in a memoir 
on those genera of Cetaceans whose remains have been found 
in the United States. 

in the Proceedings of the Boston Society of Natural History, 
vol. ii, p. 198, is a notice by Dr. George A. Perkins of an animal 
captured in the Cavalla River, W. Africa, known to the natives 
as Ne-hoo-le, and which Dr. Perkins referred to the genus Mana- 
tus. Ina note to that communication I stated, that this animal 
differed from all known species of Manatee, both in the mumber 
of the teeth which was for the molars % 2, and in the absence of 
nails on the paddles, as well as in other characters of subordinate 
value. In the sequel it will be seen however that the formula 
for the teeth was not correctly stated. The provisional name of 
Moanatus nasutus was given to this supposed species. 

Quite recently, Dr. Perkins, on his return from Cape Palmas, 
brought with him and presented to the Boston Society of Natural 
History, au imperfect cranium of the same species, the lower jaw, 
the intermaxillary, nasal and temporal bones having been broken 
off by the natives as they divided the carcass amongst themselves 
for food. A sufficient number of characteristic parts, however, 
remain to demonstrate that the species, as formerly suspected, is 
anew one. In establishing the following characters, the cranium 
in question has been compared with that of the Manatus senega- 
lensis, M Americanus and M. latirostris: the first belonging 
to the Boston Society of Natural History and the others to the 
Academy of Natural Sciences of Philadelphia. 

I. Teeth.—Molars :° '°; the first and second of the series 
have been dropped and their alveoli are partly filled up; the five 
following ones on each side, remain in use, but the last three still 
remain in their alveolar cavities, the roots not having as yet been 
developed. ‘The enamel on all the teeth, on those which are 
retained in their sockets as well as on those which are in use, is 
perfectly smooth. The internal root of each molar has a distinct 


* On a species of Lamantin resembling the M. senegalensis, (Cuvier,) inhabiting the 
coast of E. Florida. By Richard Harlan, M.D. Journal Acad. Nat. Sciences, Phila- 
delphia. Vol. iii, p. 390. 

+ Osteographie, Fascic. xv. Genus Manatus, p. 123. 
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groove on its inner surface and all the roots are quite divergent. 
The transverse diameters of the auterior and posterior ridges are 
mcre nearly equal than in the other species. 

M. Senegalensis—Molars % %; the enamel is rugous; the 
inner root is not grooved, all of the roots neurly vertical, and 
the teeth in use not more than four. ©. datirostris. Molars 
'e 1°. teeth in use four or five; enamel rugous. M. Americanus, 
Molars !! 11. ‘Teeth much smaller than in the preceding spe- 
cies; the number in action six. ‘The crowns are higher, but the 
inner root as in M. nasutus is grooved on its internal surface. 

Il. Palate-—The median ridge is flattened on its summit 
and the palatine foramina are of variable sizes; the most ante- 
rior is the largest and perforates the bone nearly vertically and 
with rounded edges. In the M. Jatirosiris they are all more 
minute; in the M. Senegalensis aud M. Americanus, the ante- 
rior are the largest, but perforate the bone obliquely and are pro- 
tected for some distance after they assume the horizontal direction 
by a thin sharp edge or shelf of bone. The yjalatine foramina 
are subject to so great variety in most animals, that the characters 
just enumerated must be regarded as of doubtful value unless veri- 
fied on a large number of crania. 

II. Malar bones.—These are readily distinguished from the 
corresponding bones of all the other species in being very bread 
in their zygomatic portion, measuring nearly an inch in breadth 
at their free extremity. In M. Senegalensis, the zygomatic 
portion is slender, style-shaped, aud terminated by a knob. This 
is also the case in M. Americanus and latirostris, except that in 
the last the part in question has no enlargement at its end, isa 
little broader than in the preceding, but forms a much closer union 
with the zygomatic portion of the temporal bone, approaching a 
suture of the kind called “ harmonia.” 

IV. Frontal region.—In this as well as in M. Americanus the 
frontal region is quite narrow, but in the latter it is rounded, 
“bombée,” while in the former it is depressed. The forehead 
of the M. Jatirostris and Senegalensis is proportionally much 
broader. 

V. Occipital foramen.—In all the species this foramen is more 
or less triangular, the angles being rounded ; but in M. America- 
nus, Nenegalensis, and latirostris the apex is directed downwards, 
while in that from the Cavalla river it is directed upwards. 

The number of known species of the genus Manatus now 
amounts to four, two from Africa, viz.: M. Senegalensis and 
M. nasutus, and two from the New World, viz. : M. Americanus 


and M. latirostris. 
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Art. X.—On Denudation in the Pacific; by James D. Dana. 


Tue following pages are extracted from different chapters in 
the Geological Report of the Exploring Expedition under Capt. 
Wilkes.* 

The valleys of the Pacific Islands have usually a course from 
the interior of the island towards the shores; or when the island 
consists of two or more distinct summits or heights (like Maui) 
they extend nearly radiately from the centre of each division of 
the island. They are of three kinds: 

I. A narrow gorge, with barely a pathway for a streamlet at 
bottom, the enclosing sides diverging upward at an angle of thirty 
to sixty degrees. Such valleys have a rapid descent, and are 
bounded by declivities from one hundred to two thousand feet or 
more in elevation, which are covered with vegetation, though 
striped nearly horizontally by parallel lines of black rock. There 
are frequent cascades along their course ; and at head, they often 
abut agamst the sides of the central inaccessible heights of the 
island. The streamlet has freguently its source in one or more 
thready cascades that make an unbroken descent of one or two 
thousand feet down the precipitous yet verdant walls of the am- 
phitheatre around. 

If. A narrow gorge, having the walls vertical or nearly so, and 
a flat strip of land at bottom more or less uneven, with a stream- 
let sporting along, first on this side, and then on that, now in rap- 
ids, and now with smoother and deeper waters. The walls may 
be from one hundred to one thousand feet or more in height; they 
are richly overgrown, yet the rocks are often exposed, though 
every where more than half concealed by the green drapery. 

These gorges vary in character according to their position on 
the island. Where they cut through the lower plains, (as the 
dividing plain of Oahu,) they are deep channels with a somewhat 
even character to the nearly vertical walls, and au open riband of 
land at bottom. The depth is from one to three hundred feet, and 
the breadth as many yards. Farther towards the interior, where 
the mountain slopes and vegetation have begun, the walls are 
deeply finted or furrowed, the verdure is more varied and abund- 
ant, and cascades are numerous. 

This second kind of gorge, still farther towards the interior, 
changes in character, and becomes a gorge of the first kind, nar- 
rowing at bottom to a torrent’s course, along which are occasional 
precipices which only a torrent could descend. 


* U.S. Exploring Expedition during the years ]838-1842, under the command 
of C. Wirkes, U.S. N.—Geology by James D. Dana, A.M., Geologist of the Expedi- 
tion. 750 pp. 4to, with a folio Atlas of 21 plates of fossils. Philadelphia: 1849. 
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III. Valleys of the third kind have an extensive plain at bottom 
quite unlike the strip of land just described. They sometimes 
abut at head against vertical walls, but oftener terminate in a 
wide break in the mountains. 


The ridges of land which intervene between the valleys, have 
a flat or barely undulated surface, where these valleys intersect 
the luwer plains or slopes; but in the mountains, they are narrow 
at top, and sometimes scarcely passable along their knife-edge 
summits. Some of them as they extend inward, become more 
and more narrow, and terminate in a thin wall, which runs up 
to the central peaks. Others stop short of these central peaks, 
and the valleys either side consequently coalesce at their head, 
or are separated only by a low wall, into which the before lofty 
ridge had dwindled. The crest is often jagged, or rises in sharp 
serratures. 

The main valleys, which we have more particularly alluded to 
above, have their subordinate branches; and so the ridges in ne- 
cessary correspondence, have their subordinate spurs. 


As examples of the valleys and ridges here described, we intro- 
duce a brief account of au excursion in the Hanapepe valley on 
Kauai, one of the Hawaiian Islands, and a second up the moun- 
tains of Tahiti. 

Hunapepe Valley, Kauai.—We reached its enclosing walls, 


about four miles from the sea, where the sloping plain of the 
coast was just losing its smooth, undulating surface. and changing 
into the broken and wooded declivities of the interior. The val- 
ley, which had been a channel through the grassy plain, a few 
hundred feet in depth, was becoming a narrow defile through the 
mountains. A strip of land lay below, between the rocky walls, 
covered with deep-green garden-like patches of taro, through 
which a sinall stream was hastening on to the sea. 

We found a place of descent, and three hundred feet down, 
reached the banks of the stream, along which we pursued our 
course. ‘The mountains, as we proceeded, closed rapidly upon 
us, and we were soon in a narrow gorge, between walls one thou- 
sand feet in height, and witha mere line of sky over head. The 
stream dashed along by us, now on this side of the green strip of 
land, and then on that ; occasionally compelling us to climb up, 
and cling among the crevices of the walls to avoid its waters, 
where too deep or rapid to be conveniently forded. Its bed was 
often rocky, but there was no slope of debris at the base of the 
walls on either side, and for the greater part of the distance it was 
bordered by plantations of taro. The style of mountain archi- 
tecture, observed on the island of Oahu, was exhibited in this 
shaded defile on a still grander scale. ‘The mural surfaces en- 
closing it had been wrought, in some places, into a series of semi- 

Seconp Serres, Vol. IX, No. 25.—Jan., 1850. 
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circular alcoves or recesses, which extended to the distant sum- 
mits over head: more commonly, the walls were formed of a 
series of semicircular columns of vast size, collected together like 
the clustered shafts of a Gothic structure, and terminating sev- 
eral hundred feet above, in low conical summits. Although the 
sides were erect or nearly so, there was a profuse decoration of 
vines and flowers, ferns, and shrubbery ; and where more inclined, 
forests covered densely the slopes. 

These peculiar architectural features proceed from the wear of 
rills of waters, streaming down the bold sides of the gorge; they 
channel the surface, leaving the intermediate parts prominent. 
The rock is uniformly stratified, and the layers consist of gray 
basalt or basaltic lava, alternating with basaltic conglomerate. 

Cascades were frequently met with; at one place, a dozen 
were playing around us at the same time, pouring down the high 
walls, appearing aud disappearing, at intervals, amid the foliage, 
some in white foamy threads, and others in parted strands im- 
perfectly concealing the black surface of rock beneath. 

A rough ramble of four miles brought us to the falls of the 
Hanapepe. The precipice, sweeping around with a curve, ab- 
ruptly closed the defile, and all farther progress was therefore 
intercepted. We were in an amphitheatre of surpassing grandeur, 
to which the long defile, with its fluted or Gothic walls, decorated 
with leaves and flowers and living cascades, seemed a fit porch 
or entrance-way. ‘lhe sides around were lofty, and the profuse 
vegetation was almost as varied in its tints of green as in its 
forms. On the left stood apart from the walls an inclined colum- 
nar peak or leaning tower, overhanging the valley. Its abrupt 
sides were bare, excepting some tufts of ferns and mosses, while 
the top was crowned with a clump of bushes. ‘To complete the 
decorations of the place,—from a gorge on the right, in the ver- 
dant mountains above, where the basaltic rocks stood out in 
curved ascending columns on either side, as if about to meet in a 
Gothic arch, a stream leaped the precipice and fell in dripping 
foam to the depths below; where, gathering its strength again, 
it went on its shaded way down the gorge. 


The mountains of Tahiti commence their slopes from the 
sea or a narrow sea-shore plain, and gradually rise on all sides 
towards the central peaks, the ridges of the north and west ter- 
minating in the towering summits of Orohet.a and Aorai, while 
the eastern and southern, though reaching towards the same 
peaks, are partly intercepted by the valley of Papenoo. Aorai is 
seven thousand feet in height and Orohena not less than eight 
thousand feet. 

We commenced the ascent of Mount Aorai by the ridge on the 
west side of the Matavai Valley, and, by the skillfulness of our 
guide, were generally, able to keep the elevated parts of the ridge 
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without descending into the deep valleys which bordered our 
path. An occasional descent, and a climb on the opposite side of 
the valley were undertaken ; and although the sides were nearly 
perpendicular, it was accomplished, without much difficulty, by 
clinging from tree to tree, with the assistance of ropes, at times, 
where the mural front was otherwise impassable. By noon of 
the second day, we had reached an elevation of five thousand 
feet and stood on an area twelve feet square, the summit of an 
isolated crest in the ridge on which we were travelling. ‘To the 
east, we looked down two thousand feet into the Matavai Valley ; 
to the west a thousand feet into a branch of the Papaua Valley, 
the slopes either way, being from sixty to eighty degrees, or 
within thirty degrees of perpendicular. On the side of our 
ascent, and beyond, on the opposite side, our peak was united 
with the adjoining summit by a thin ridge, reached by a steep 
descent of three hundred feet. This ridge was described, by our 
natives, as no wider at top than a man’s arm, and a fog coming 
on, they refused to attempt it that day. ‘The next morning being 
clear, we pursued our course. For a hundred rods, the ridge on 
which we walked was two to four feet wide, and from it, we 
looked down, on either side a thousand feet or more, of almost 
perpendicular descent. Beyond this the ridge continued narrow, 
though less dangerous, until we approached the high peak of 
Aorai. This peak had appeared to be conical and equally access- 
ible on different sides. but it proved to have but one place of ap- 
proach, and that along a wall with precipices of two to three 
thousand feet, and seldom exceeding two feet in width at top. 
In one place we sat on it as on the back of a horse, for it was no 
wider, and pushed ourselves along till we reached a spot where its 
width was doubled to two feet, and numerous bushes again afford- 
ing us some security, we dared to walk erect. We at last stood 
perched on the summit edge, not six feet broad. The ridge con- 
tinued beyond for a short distance, with the same sharp, knife- 
edge character, and was then broken off by the Punaavia Valley. 
Our height afforded a near view of Orohena ; it was separated from 
us only by the Valley of Matavai, from whose profound depths 
it rose with nearly erect sides. The peak has a saddle shape, 
and the northern of the two points is called Pitohiti. ‘Uhese 
summits, and the ridge which stretches from them toward Mata- 
vai, intercept the view to the southward. In other directions, 
the rapid succession of gorge and ridge that characterizes ‘Tahi- 
tian scenery, was open before us. At the western foot of Aorai, 
appeared the Crown. Beyond it extended the Punaavia Valley, 
the only level spot in sight; and far away, in the same direction, 
steep ridges, rising behind one another with jagged outline, stood 
agaiust the western horizon. ‘To the north, deep valleys gorge 
the country, with narrow precipitous ridges between ; and these 
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melt away into ridgy hills and valleys, and finally into the palm- 
covered plains bordering the sea. 

On our descent, we followed the western side of the Papaua 
Valley, along a narrow ridge such as we have described, but two 
or three feet wide at top, and enclosed by precipices of not less 
than a thousand feet. Proceeding thus for two hours, holding to 
the bushes which served as a kind of balustrade, though occasion- 
ally startled by a slip of the foot one side or the other—our path 
suddeuly narrowed to a mere edge of naked rock, and, more- 
over, the ridge was inclined a little to the east, like a tottering 
wall. ‘Taking the upper side of the sloping wall, and trusting 
our feet to the bushes while clinging to the rocks above, carefully 
dividing our weight lest we should precipitate the rocks and our- 
selves to the depths below, we continued on till we came to an 
abrupt break in the ridge of twenty feet, half of which was 
perpendicular. By means of ropes doubled around the rocks 
above, we in turn let ourselves down, and soon reached again a 
width of three feet, where we could walk in safety. ‘Two hours 
more at last brought us to slopes and ridges where we could 
breathe freely. 

‘The peculiarities here described characterize all parts of the 
island. ‘Towards the high peaks of the interior, the ridges which 
radiate from, or connect with them, become mere inountain walls 
with inaccessible slopes, and the valleys are from one to three 
thousand feet in depth. The central peaks themselves have the 
same wall-like character. It is thus with Orohena and Pitohiti. as 
well as Aorai; and owing to the sharpness of the suinmit edge, 
rather than the steepness of the ascent, Orohena is said to be 
quite inaccessible. Dr. Pickering and Mr. Couthony, in an ex- 
cursion to a height of five thousand feet on this ridge, met with 
difficulties of the same character we have described. 


Without citing other examples, we continue with the author's 
remarks ou the origin of these valleys. 

The causes operating in the Pacific, which may have contrib- 
uted to valley-making, are the following: 

1. Convulsions from internal forces, or volcanic action. 

2. Degradation from the action of the sea. 

3. Gradual wear from running water derived from the rains. 

4. Gradual decomposition through the agency of the elements 
and growing vegetation. 

The action of volcanic forces in the formation of valleys, is 
finely illustrated in the great rupture in the summit of Hale-a-kala 
on Maui. ‘The two valleys formed by the eruption are as exten- 
sive as any in the Hawatau Group. being two thousand feet deep 
at their highest part, and one to two miles wide. ‘They extend 
from the interior outward towards the sea. Above, they open into 
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acommon amphitheatre, the remains of the former crater, the 
walls of which are two thousand feet high. 

As other examples of volcanic action, we may refer to the pit 
craters of Mount Lea, among which Kilauea stands preéminent. 
This great corral, if we may use a Madeira word, is a thousand 
feet deep, one to two miles wide, and over three long, so that it 
forms a cavity which may compare advantageously with many 
valleys; and were the walls on one side removed, it might be- 
come the head of a valley like that of Hale-a-kala on Maui. 

As an exainple of this kind of valley upon islands which have 
lost their origiual voicanic form, we venture to refer to the wide 
Nauanu, back of Honolulu, ‘island of Oahu,) which has at its 
head on either side, a peak rising above it toa height of two 
thousand four hundred feet, or four thousand feet above the sea. 

The immense amphitheatre to the west of the lofty Orohena 
and Aorai, on the island of ‘Tahiti, is remarkable for its great 
breadth, and the towering summits which overhang it; and if nota 
parallel case to that of Mani, that is, if the head was not originally 
the great crater, there must have been a subsidence or removal of 
a large tract by internal forces. 

The precipice of the eastern mountain of Oahu, is another ex- 
ample of the effect of convulsion in altering the features of islands, 
causing either a removal or subsidence. 

The many fissures which are opened by the action of Kilauea, 
might be looked upon as valleys on a smaller scale, and the germs 
of more extensive ones. But with few exceptions, these fissures 
as soon as made are closed by the ejected lava, and the mountain 
is here no weaker than before. ‘Those which remain open, may 
be the means of determining the direction of valleys afterwards 
formed. 

Action of the sea.—The action of the sea in valley-making, is 
supposed to have been exerted during the rise of the land ; and as 
such changes of level have taken place in the Pacific, this cause 
it would seem, must have had as extensive operation in this vast 
ocean as any where in the world, especially as the lands are small 
and encircled by the sea, and there is, therefore, a large amount 
of coast exposed, in proportion te the whole area. 

But in order to apprehend the full effect of this mode of degra- 
dation, we should refer to its action on existing shores.* At the 
outset we are surprised at finding little evidence of any such 
action now in progress along lines of coast. The islands, and 
the shores of continents have occasional bays, but none that are 
deepening by the action of the sea. The waves tend rather to 
fill up the bays and remove by degradation the prominent capes, 
thus rendering the coast more even, and at the same time, accu- 


* The view here is in la Beche’s Geological 
page 192. 
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muilating beaches that protect it from wear. If this is -the case 
on shores where there are deep bays, what should it be on sub- 
marine slopes successively becoming the shores, in which the 
surface is quite even compared with the present outline of the 
islands? Lustead of making bays and channels, it can only give 
greater regularity to the line of coast. 

Upon the North American coast, from Long Island to Florida 
there are no valleys in progress from the action of the sea. On 
the contrary, we ascertain by soundings that the bottom is singu- 
larly even; and the bays, as that of New York, are so acted upon 
by the sea, that were it not, in the case mentioned, for the action 
of the current of the Hudson River, its limits would continue 
gradually to contract. Around ‘Tahiti there are no submarine 
valleys. ‘The valleys of the land are often two thousand feet 
deep; but they die out towards the shores. Thus over the 
world, scarcely an instance can be pointed out of valley making 
from the action of the sea. During the slow rise of a country, the 
condition would not be more favorable for this effect than in a time 
of perfect quiet. If America were to be elevated, would the action 
make valleys in the shores just referred to? If England were 
slowly to rise, would this favor the scooping of valleys through 
its beaches? Would not beach formations continue to be the legit- 
imate production of the sea along its line of wave action; and 
where the rocks should favor the opening of a deep cove, would 
not the same action go on as now, causing a wear of the head- 
lands and a filling up of the cove at its head? Were Tahiti now 
to continue rising, could the waves make valleys on the coast ? 
The increasing height of the mountains would give the streams 
of the land greater eroding force, and more copious waters ; but 
the levelling waves would continue to act as at the present time. 
The effects of the sea in making valleys have been much exag- 
gerated, as is obvious from this appeal to existing operations, the 
appropriate test of truth in geology. 

‘The action of a rush of waters in a few great waves over the 
land, such as might attend a convulsive elevation, though gen- 
erally having a levelling effect, might produce some excavations, 
as is readily conceived ; yet it is obvious on a moment’s consider- 
ation, that such waves could not make the deep valleys, miles 
in length, that intersect the rocks and mountains of our globe. 

But it is supposed that there may be fissures about volcanic 
islands in which the sea could ply its force. Yet even in these 
cases, unless the fissures were large, the seashore accumulations 
would be most likely to fill and obstruct them. ‘To try this 
hypothesis by facts, we remark that there are no such shore fissures 
around Mount Loa, nor any of the other Hawaiian Islands. The 
fissures formed by volcanic action immediately about a volcano, 
are generally filled at once with lavas as we have stated, and the 
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vent is mended by the force which made it. It is, therefore,a 
gratuitous assumption that such fissures have been common. 
The existence, however, of large valleys such as have been attrib- 
uted above to convulsions cannot be doubted ; but the sea would 
exert its power in such places, nearly as now in Fangaloa Bay, 
Tutuila, and other bays in continents ;—a beach forms, and a 
shore plain, and afterwards there isa little action from the sea 
in these confined areas of water. 

In the Illawarra district, New South Wales, there are several 
places where dikes of basalt have been removed by the sea, and 
channels one hundred yards in depth, of the width of the dike 
(six feet), now exist, cutting straight into the recky land. This 
is an example of the action of the sea where everything is most 
favorable for it. And we observe that there is little resemblance 
in this narrow channel with but a trifling wear of the inclosing 
rocks, to the valleys which ave to be accounted for in the Pacific ; 
and little authority to be derived from it for attributing much 
eflicacy to the sea in wearing out valleys. The reason of this 
is apparent in the fact that the sea rolls up a coast in great 
swells, and cannot parcel itself off, and act like a set of gouges: 
this latter effect it leaves for the streams and streamlets of the 
shores which are gouges of all dimensions. 

Although the sea can accomplish little along coasts towards 
excavating valleys, yet when the land is wholly submerged, or 
only the mountain summits peer out as islands, the great oceanic 
currents sweeping over the surface and through channels between 
the islands, would wear away the rocks or earth beneath. From 
the breadth and character of such marine sweepings, we learn 
that the excavations formed would be very broad rounded valleys ; 
and their courses would correspond in some degree with the prob- 
able direction which the currents of the ocean would have, over 
the region in case of a submergence. Moreover where there are 
different open channels for the ingress of the sea, having free 
intercommunication, there are often strong currents connected 
with the tides, and consequently much erosion. It is obvious 
that the valleys of the Pacific islands have nothing in their fea- 
tures or positions attributable to such a cause. 

Running water of the land, and gradual decomposition.—Of 
the causes of valleys mentioned in the outset we are forced to rely 
for explanations principally upon running streams: and they are 
not only gouges of all dimensions, but of great power, and in 
constant action. ‘There are several classes of facts which support 
us in this conclusion. 

a. We observe that Mount Loa, whose sides are still flooded 
with lavas at intervals, has but one or two streamlets over all its 
slopes, and the surface has none of the deep valleys common 
about other summits. Here volcanic action has had a smoothing 
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effect, and by its continuation to this time, the waters have had 
scarcely a chance to make a beginning in denudation. 

Mount Kea, which has beeu extinct for a long period, has a 
succession of valleys on its windward or rainy side, which are 
several hundred feet deep at the coast and gradually diminish 
upward, extending in general about half or two-thirds of the 
way to the summit. But to the westward it has dry declivities, 
which are comparatively even at base, with little running water. 
A direct connection is thus evinced between a windward exposure, 
and the existence of valleys: and we observe also that the time 
since volcanic action ceased is approximately or relatively indica- 
ted, for it has been long enough for the valleys to have advanced 
only part way to the summit. Degradation from running water 
would of course commence at the foot of the mountain, where 
the waters are necessarily more abundant and more powerful in 
denuding action, in consequence of their gradual accumulation on 
their descent. Mount Kea, like Mount Loa, is nearly 14,000 
feet high, and the average slope is 7 to 8 degrees. 

Hale-a-kala on Maui offers the same facts as Mount Kea, indi- 
cating the same relation between the features of the surface and 
the climate of the different sides of the island. On Eastern 
Oahu the valleys are still more extensive; yet the slopes of the 
original mountains may be in part distinguished. And thus we 
are gradually led to Kauai, the westernmost of the Hawaiian Isl- 
ands, where the valleys are very profound and the former slopes 
can hardly be made out. The facts are so progressive in character, 
that we must attribute all equally to the running waters of the land. 

The valleys of Mount Kea alone, extending some thousands of 
feet up its sides, sustain us in saying, that time only is required 
for the formation of similar valleys elsewhere in the Pacific. 
As in Tahiti, so in other islands. these valleys take the direction 
of the former slopes; and though they may be of great depth and 
commence even under the central summits, they ¢erminate at the 
sea level, instead of continuing beneath tt. 

The fluting of the walls of the Hanapepe Valley, a thousand feet 
or more in height, has been described on a preceding page. It can- 
not be doubted here that water was the agent; for the rills are seen 
at work. The contrast between the same valley near the sea, and 
in the mountains, (the walls in the former case being nearly un- 
worn vertically,) is explained on the same principle: for the 
mountains are a region of frequent raivs and almost constant 
clouds, and therefore abound in streams and streamlets and threads 
of water; while below, there are grassy plains instead of forest 
declivities, and but little rain. ‘These furrowings vary from a 
few yards in width and depth to many furlongs. 

The long and lofty precipice of Eastern Oahu, is an excellent 
place for studying farther this action. It is fluted in the same 
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style as the Hanapepe Valley. In the distant view the vertical 
channels appear very narrow; but when closely examined they 
are found to be deep and often winding passages. The precipice 
faces to the windward, and is directly under the whole line of 
peaks in the mountain range, both of which facts account for an 
abundance of water. Going to the westward along the range, 
the precipice changes to a sloping declivity, and these passages 
become deeper and longer, and more winding, just in proportion 
to the increasing length of the slopes: moreover at the same 
time they decrease in number. Where there is no slope to col- 
lect the waters, the rills act independently, and their furrowings 
like themselves are small, narrow, and numerous ; but as the decliv- 
ity becomes gradual, the rills flow on and collect into larger 
streams, and the furrowings become deeper and more distant. Over 
this region, no distinction can be drawn as regards origin between 
these flutings and the gorges: and in respect to features, only this 
ditference appears, that the size of the excavations is less and the 
number greater, the steeper the declivity. Ifa fissure be appealed 
to as the commencement of the longer valleys, it should also be 
admitted for each of the flutings. But this idea is wholly inad- 
missible. 

A brief review of the action of flowing waters with reference 
to the different results described may place this subject in a clear 
light. 

a. Suppose a mountain, sloping around like one of the voleanic 
domes of the Pacific —The excavating power at work proceeds 
from the rains or condensed vapor, and depends upon the amount 
of water and rapidity of slope. 

b. The transporting force of flowing water* increases as the 
sixth power of the velccity,—double the velocity giving sixty- 
four times the transporting power.—The eroding force will be 
greater tha this on a mountain declivity, where the waters add 
their own gravity to the direct action of a progressive movement. 

c. Hence, if the slopes are steep, the water gathering into rills 
excavates so rapidly, that every growing streamlet ploughs out a 
gorge or furrow ; and consequently the number of separate gorges 
is very large, and their sizes comparatively small, though of great 
depth. 


* It has been shown by W. Hopkins, Esq., that the moving force of running water, 
(this foree being estimated by the volume or weight of a mass of any given form 
which it is just capable of moving,) varies as the sixth power of the velocity. He 
says, “if a stream of ten miles an hour would just move a block of five tons weight, 
a current of fifteen miles an hour would move a block of similar form upwards of 
fifty-five tons; a current of twenty miles an hour would, according to the same law, 
move a block of three hundred and twenty tons: again, according to the same law, 
a current of two miles an hour would move a pebble of similar form of only a few 
ounces in weight."—On the Transport of Erratic Blocks, Trans. Camb. Phil. Soc., 
1844, viii, 221, 233. 
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d. But if the slopes are gradual, the rills flow into one another 
from a broad area, and enlarge a central trunk, which continues 
on towards the sea, with frequent additions from either side. The 
excavation above, for a while, is small; for the greater abundance 
of water below, during the rainy seasons, causes the denudation 
to be greatest there, and in this part the gorge or valley most 
rapidly forms. In its progress, it enlarges from below upward, 
though also increasing above ; at the same time, the many tribu- 
taries are making lateral branches. 

e. Towards the foot of the mountain, the excavating power 
ceases whenever the stream has no longer in this part a rapid de- 
sceut,—that is whenever the slope is not above one or two feet to 
the mile. The stream ‘hen consists of two parts, the torrent of the 
mountains and the slower waters below, aud the latter is gradu- 
ally lengthening at the expense of the former. 

Jf. After the lower waters have nearly ceased excavation, a new 
process commences in this part,—that of widening the valley. 
The stream which here effects little change at low water, is 
flooded in certain seasous, and the abundant waters act laterully 
against the enclosing rocks. Gradually, throngh this undermin- 
ing and deuuding operation, the narrow bed becomes a flat strip 
of land, between lofty precipices, through which, in the rainy 
season, the streamlet flows in a winding course. The streamlet, 
as the flat bottom of the valley is made, deposits detritus on 
its banks, which in some places so accumulates as to prevent an 
overflow of the banks by any ordinary freshet. Such is the ori- 
gin of the deep channels with a riband of land at bottom that cut 
through the “dividing plain” of Oahu, and which are common 
towards the shores of many of the Pacific islands. 

g. The torrent part of the stream, as it goes on excavating, is 
gradually becoming more and more steep. ‘The rock-material 
operated upon, consists of layers of unequal hardness, varying 
but little from horizoutality and dipping towards the sea, and this 
occasions the formation of cascades. Whenever a softer layer 
wears more rapidly than one above, it causes av abrupt fall in the 
stream: it may be at first but a few feet in height; but the pro- 
cess begun, it goes on with accumulating power. The desceud- 
ing waters in this spot add their whole weight, as well asa 
greatly increased velocity, to their ordinary force, and the exca- 
vation below goes on rapidly, removing even the harder layers. 
The consequences are, a fail of increasiug height, aud a basin- 
like excavation directly beneath the fall. Often, for a short dis- 
tance below, the stream moves quietly before rushing again on 
its torrent course, and when this result is attained by the action, 
the height of the fall has nearly reached its limit as far as exca- 
vation below is concerned ;—though it may continue to increase 
from the gradual wear and removal of the rocks over which it 
descends. 
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h. As the gorge increases in steepness, the excavations above 
deepen rapidly,—the more rapid descent more than compensa- 
ting, it may be, for any difference in the amount of water. 
Moreover, as the rains are generally most frequent at the very 
summits, the rills in this part are kept in almost constant action 
through the year, while a few miles nearer the sea they are 
often dried up or absorbed among the cavernous rocks. The 
denudation is consequently at all times great about the higher 
parts of the gorge, (especially after the slopes have become steep 
by previous degradation ;) thus finally a steep precipice forms the 
head of the valley. 

i. The waters descending the ridges either side of the valley 
or gorge, are also removing these barriers between adjacent val- 
leys, and are producing as a first effect. a thinning of the ridge at 
summit to a mere edge; and as a second, its partial or entire re- 
moval, so that the two valleys may at last be separated only by a 
low wall, or even terminate in a common head,—a wide amphi- 
theatre enclosed by the lofty mountains. In one case, the ridge 
between the two valleys, which towards the shores of the island 
has rather a broad back, high up in the region of mists and fre- 
quent rains becomes a narrow wall, and thus connects with the 
central summit. Jn the second, the ridge finally terminates ab- 
ruptly, and a deep valley separates it from the main mountain. 

The following sketch may assist the mind in conceiving of the 


action upon the Pacific mountains. It represents one of the val- 


leys of Tahiti from the centre to the shore, excepting its irregu- 
larities of direction and descent, and the uneven character of its 
walls, arising from lateral valleys and minor denudations. The 
height of Tahiti is about eight thousand feet; its radius ¢s is 
ten geographical miles. The head of the valley at a is three 
thousand feet below the summit peak p. The descent along the 
air-line from a to s, averages five hundred feet to the mile. If a 
be four thousand feet below the summit, ‘the exact depth was not 
ascertained, ) it would still give four hundred feet to the mile. 
This subject is beautifully illustrated in some of the tufa cones 
of Oahu, where, on a smaller scale, we have the same kind of 
gorge and valley; and in this case, there is no doubt that de- 
nudation was the cause by which they were preduced. The 
valleys have the direction of the slopes, and are similar in form 
and winding character to those of the mountains. The inter- 
vening ridges are also similar. Many of them become very 
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thin at summit as they rise towards the crest of the volcanic 
cone, and others have this upper part adjoining the crest want- 
ing, owing to the extent of the degradation, so that two valleys 
have a common head against the vertical bluff. A better model 
of the mountain gorges could hardly be made, and it stands near 
by, convenient for comparison. Diamond Hill, one of these 
cones, is 800 feet high. 

We need add little, in this place, on the capabilities of running 
water, after the statement, based on mathematics, that the trans- 
porting force varies as the sixth power of the velocity. If we 
remember that these mouutain streams at times increase their 
violence a million fold when the rains swell the waters to a flood, 
all incredibility on this point must be removed. 

A few thousand feet in depth, even in the solid rocks, is no 
great affair for an agent of such ceaseless activity, during the pe- 
riods which have elapsed since the lands became exposed to their 
influence. And when we take into view the lofty heights of the 
Pacific islands, their rapid declivities giving speed to the waters 
and transported stones and earth, we must admit that of all lands, 
these are especially fitted for denudation by torrents. 

The nature of the rocks also favors wear and removal. They 
are in successive layers, soft conglomerates or tufas frequently 
alternating with the harder basalt or basaltic lava. Moreover, 
the rock is commonly much fissured, owing to a tendency toa 
columnar structure; besides, they are often cellular. ‘The waters 
thus find admission, promoting decomposition and also degrada- 
tion. There are, also, frequent caverns between layers, which 
contribute to the same end. 

There is every thing favorable for degradation which can ex- 
ist in a land of perpetual surmmer: and there is a full balance 
against the frosts of colder regions in the exuberance of vegeta- 
ble life, since it occasions rapid decomposition of the surface, 
covering even the face of a precipice with a thick layer of altered 
rock, and with spots of soii wherever there is a chink or shelf for 
its lodgment. ‘The traveler on one of these islands ascending a 
valley on a summer day, when the streams are reduced to a mere 
creeping rill which half the time burrows out of sight, seeing 
the rich foliage around, vines and flowers in profusion covering 
the declivities and festooning the trees, aud observing scarcely a 
bare rock or stone excepting a few it may be along the bottom 
of the gorge. might naturally inyuire with some degree of won- 
der, where are the mighty agents which have channeled the lofty 
mountains to their base? But though silent, the agents are still 
on every side at work ; decomposition is in slow, but constant 
progress ; the percolating waters are acting internally, if not at 
the surface. Moreover, at another season, he would find the scene 
changed to one of noisy waters, careering along over rocks and 
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plunging down heights with frightful velocity; and then the 
power of the stream would not be disputed.* 

But if the waters have been thus efficient in causing denuda- 
tion and opening valleys, may not fissures or dikes have deter- 
mined their courses? The only test of truth, av appeal to facts, 
may answer the question. Mount Loa is a mountain yet un- 
changed. It has its dikes in great numbers: but over these dikes 
the country is more apt to be raised a little from the overflow of 
lavas than depressed, and this would turn off the water. Again, 
we see no instances of dikes yielding, and offering a course for a 
stream. As to unfilled fissures, there are few of them, aud these, 
with rare exceptions, are immediately about the active vents. Is 
either supposition then sustained by the facts presented? We 
know the tendency of water to take the lowest parts of a surface, 
and will it not follow these parts, whether or not there be a dike 
or fissure? It is obvious that whatever ravines or depressions the 
floods of lava may have left, would be the courses of the waters ; 
aud these depressions would be followed to the sea, and ultimately 
become valleys. We may believe that the waters would not 
wait till there was a convenient fissure; they would go where 
inclination \ed, and make valleys with little difficulty, if there 
were no guiding or aiding fissures. Were the dikes filled by a 
rock more decomposable or more easily eroded than those en- 
closing it, as is the case in some granitic regions, we should ex- 


pect that they would frequently become water courses: but this 
is seldom the fact in the Pacific islands. 

The valleys in some of the Canary Islands, extend from the 
shores part way to the summit, as on Mount Kea and Hale-a-kala, 
and evidently for the reason already explained. We can detect 


* The rise of the streams, from the rains of the mountains, is often so rapid that 
in some instances, the native villages of the coast become flooded, before they have 
time even to move their property.— Miss. [erald, xxiii, 207. 

Mr. Coan, who has often traversed the coast of Hawaii, north of Hilo, and during 
the drier seasons, (which, however, are of short duration on this, the windward 
coast,) fords the shallow streams without difficulty, gives the following account of 
his journey during a time of rains. “Great and continued rains fell during my ab- 
sence, and the numerous rivers became so swollen and furious that the very sight of 
them was fearful. These raging streams crossed my path about once in half a mile 
for a distance of about thirty miles, and I was compelled to cross them to return 
home. Most of them run at a rate of twenty or thirty miles an hour, and in their 
course there are numerous cataracts from ten to a hundred and fifty feet in perpen- 
dicular descent. Though the torrents were so fearful as to make one almost quail 
at the thought of struggling with their fury, ropes were provided, and several men 
employed for the adventurous task. Great calmness and presence of mind, and 
great energy and muscular effort, were required to retain one’s grasp of the rope, 
and buffet with the foaming flood. We at last succeeded, though at imminent peril. 
At one of the rivers, we spent three hours in finding a place where we might, with 
any degree of safety, extend our hawser across, and transfer our party to the oppo- 
site bank. The streams are at the bottom of narrow ravines, with the banks ex- 
ceedingly precipitous, and often perpendicular bluffs of basaltic rock.”— Miss. Her- 
ald, xxxviil, 157. 
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in regions of a similar kind, no evidence that the valleys have 
depended for their origin on the mountain’s being a “crater of 
elevation,” as von Buch urges.* ‘The regular stratification of the 
sides of these valleys; the absence of all tiltings; their situation, 
as related to the rains; and the absence of fissures ready for mak- 
ing valleys on the leeward declivities, are points which favor no 
such theory: and, moreover, it is an unnecessary hypothesis. 


We are thus led to conclude that between convulsions from 
subterranean forces, and degradation from waters supplied by the 
rains and attending decomposition, a lofty voleanic dome may 
be changed toa skeleton island like Tahiti. We have referred 
to Mount Loa as still unfurrowed ; to Mount Kea and Hale-a-kala 
as having only the lower slopes deeply channeled with narrow 
gorges; and to other islands, as exemplifying all gradations in these 
effects to those in which the original features are no longer to be 
traced: we have pointed out the difference in the windward and 
leeward slopes, and have shown a relation between the quantity 
of rain and the amount of degradation:—we have exhibited a 
model of the mountains, an undeniable result of denudation, 
placed at their very base, as if for illustration :—and thus we have 
traced out and elucidated all the steps in the valley-making pro- 
cess, and have also shown them to be a necessary result from the 
action of running water. 

Again, examples of convulsions from igneous forces have been 
pointed out in the great gorges of Hale-a-kala, and in Kilauea and 
other Hawaiian craters; in the mountain wall of Oahu, and simi- 
lar scenes on other islands; in the wide amphitheatre of central 
Tahiti: and the importance of this means of change has thus 
been exhibited. Yet few such changes are apparent on any one 
island, and these are marked by decided characters not often to be 
mistaken. It has also been shown that although fissures made 
by volcanic forces, may in some cases have given the direction 
to valleys, yet they are by no means necessary in order that val- 
leys should commence to form. 

With literal truth may we speak of the valleys of the Pacific 
Islands, as the furrowings of time, and read in them marks of age. 
Our former conclusion with regard to the different periods which 
have passed over the several Hawaiian Islands since the fires 
ceased and wear begun, is fully substantiated. We also learn 
how completely the features of an island may be obliterated by 
this simple process, and even a cluster of peaks like Orohena, Pito- 
hiti and Aorai of ‘Tahiti, be derived from a simple volcanic dome 
or cone. Mount Loa, alone, contains within itself the material 
from which an island like Tahiti might be modeled, that should 
have near twice its height and four times its geographical exteut. 


* See Iles Canaries, p. 285. 
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Art. XI.—Remarks on the Constitution of Leucine, with criti- 
cal observations upon the late Researches of M. W Mz ; by 
T. S. Hounr. 


In the American Journal for January, 1848, p. 123, | made some 
suggestions as to the true composition of leucine and proposed a 
correction of the formula which had been deduced by M. Mulder 
from his analyses. After neticing the sulphuretted alkaloid thial- 
dine, lately discovered by Wohler and Liebig, I rernarked that 
it corresponded toa normal species whose formula isC ,, H,,NO,, 
which would be a homologue of glycocoll, “and very probably 
no other than leucine.” This correction lL ventured upon with- 
out having before me the analytical results of M. Mulder, be- 
"7 as I have stated, the formula deduced by that chemist, 

,» H,, NO,, was irreconcilable with the law which MM. Ger- 
i and Laurent have announced as governing the composition 
of all azotized bodies. My proposed formula on the contrary, 
made this anomaly to disappear, and showing it a homologue of 
glycocoll, a substance formed at the same time with it, by the ac- 
tion of potash upon gelatine, at ounce explained the singular reac- 
tions of leucine w ith nitric acid, already described by M. Brac- 
connot. Not having it in my power to verify any farther my 
view, I left the matter to the consideration of chemists. 

In the Comptes Rendus de |’Acad. for Sept. 4th, 1848, there 
appears a communication from M. Cahours, who had submitted 
to analysis both leucine and aposepedine, (a product of the putre- 
faction of caseine which Mulder had supposed to be identical 
with leucine,) and found the two substances to agree in compo- 
sition and to have precisely the formula which 1 had previously 
assigned. He has found that they form beautifully crystalline 
compounds with nitric and hydrochloric acids, and gives to the 
former the formula C,, H,, NO,, NO, HO. M. Cahours has also 
pointed out the relation between this body and thialdine and 
their homology with glycocoll. The sarcosine cbtained by M. 
Liebig, by the action of barytie water upon creatine, has the for- 
mula C, H, NO, and belongs to the same homologous series. 

The Annales de Chimie et de Physique for Nov., 1848, contains 
amemoir on the same subject by MM. Laurent and Gerhardt, 
from which it appears, that led by the same considerations as M. 
Cahours and myself, they have submitted leucine aud its com- 
pound with nitric acid to analysis, and have arrived at the same 
conclusions as to its composition aid homologous relations. None 
of these gentlemen however have alluded to my observations 
published ten months previous, which appear to have escaped 
their notice. 

My formula requires C 54:9, H 9:9, N 10-7, 0245. The 
analyses of Mulder show on comparison with this, a little defi- 
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ciency in the H and N, but those of M. Cahours are very close 
approximations. He obtained the following numbers : 
Aposepedine. Leucine. 


Carbon, . . 5519 5504 54°86 55°12 54:79 
Hydrogen,. . 986 10-11 10-06 10°06 =10-04 
Azote,. . . 1063 10°85 10°89 10:89 

The first analyses of MM. Laurent and Gerhardt made upon 
aposepedine, showed a deficiency in the carbon, but by solution in 
nitric acid and evaporation, the salt already described was obtained 
in beautiful crystalline needles, which, dried at 212° F., corres- 
— exactly with the numbers calculated from the formula 
‘NO, HO, or in their notation, C,H, , NO,, NHO,,. 
This salt dissolved in a little water, mixed with alcohol, and pre- 
cipitated while hot by ammonia, gave leucine in fine white scales, 
eutirely inodorous ; the analysis of this gave C 54-6, H 9-9. These 
results establish beyond all doubt the new formula. 

The hydrochloric compound gave Cl] 20.6, which corresponds 
to the formula C,H,,NO,, HCl. The nitrate, nitro-leucic 
acid of M. Bracconnot, forms, as that chemist had shown, erys- 
tallizable salts with lime and magnesia, and the authors have 
described a similar silver-salt. ‘They remark moreover upon the 
fact that the three known alkaloids of this series appear to be 
derived from the same parent substance, for the sarcosine has been 
obtained from creatine which is without doubt a product of the 
transformation of the muscular tissues, and they suggest that 
sarcosine and the two homolognes yet unknown, between this 
substance and leucine, may be detected in the products of these 
transformations of the animal matters, which yield glycocoll and 
leucine. 

M. Laurent in a late memoir,* has shown that glycocoll may be 
regarded as the amid of an acid which is C, H, O,, and differs 
from the acetate only by two equivalents of oxygen. For this 
acid he proposes the name of glycocollic ; glycocoll will then be 
glycolamic acid. Mr. Horsford, by the action of chlorine upon 
a solution of glycocoll, obtained a substance which gave with 
chlorid of barium a crystallized salt, to which he ascribes the for- 
mula C,H,0O,, BaO,t but as M. Gerhardt has remarked, an 
equivalent of the carbon would be retained by the baryta as 
a carbonate, and that making a correction for this, the numbers 
obtained lead to C, H,0,, BaC=C, H, BaO, which is that of 
the barytic salt of glycocollic acid. 

This new genus is homologous with the carbonates, and sus- 
tains the same relation to the acetate, as the carbonic C, H, O, 
does to formic acid. Carbonic acid is the type of a series of 


* Annal. de Chim. et de Phys., May, 1848, p. 111. 
+ Am. Jour. Sei., Nov., 1847, p. 327 
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acids, including the glycocollic which are bibasic ; the glycocolls 
are then monamids of bibasic acids, and while they possess the 
power of combining with acids, like alkaloids, have still an atom 
of saline hydrogen so that they may combine alike with nitric 
acid and nitrate of silver. ‘The nitrate of glycocoll is indeed a 
copulate of two monobasic compounds, and thus in accordance 
with M. Gerhardt’s law of saturation necessarily bibasic. 

The glycocolls are isomeric with urethane and urethylane, those 
singular compounds discovered by M. Dumas by acting with am- 
monia and upon the chlorocarbonic ethers of ethylic and methylic 
alcohol. 

Glycocoll is isomeric with urethylane, and sarcosine with ure- 
thane ; leucine corresponds in the same manner to the unknown 
uramylane. ‘The late researches of Wurtz upon the cyanic ethers* 
have made known some other new substances which sustain inti- 
mate relations to these bodies. I have shown some time since, 
that water is to be regarded as the homologue of the alcohols, 
and that cousequently the ethers are homologous with their parent 
acids,t and M. Wurtz has found that as cyanic acid combines with 
ammonia and produces urea C, H, N,O,, a body pertaining to 
the formic series ; the cyanic ethers { give rise by the same action to 
” new compounds which have the formulas C, H, N, O, and 

, H, N, O, and are the ureas of the acetic and metacetic series. 

"The action of water upon the cyanic ethers is not less remark- 
able; carbonic acid gas is disengaged and crystalline substances 
are formed which are soluble in alcohol and water. The reac- 
tion is dependent upon the assimilation of the elements of water 
and is thus represented, 

2C, H, NO,+2HO=2C0,+C,H,N. 
aC. H, NO, +2HO=2C0,+C,, 

The first of these has the composition of Aa ‘urea, and 
the second that of valerianic urea, but the substance thus obtained 
from the cyanomethylic ether differs from the true metacetic urea 
in its properties, and M. Wurtz hence regards these new bodies 
as constituting an isomeric group. 

We have then in the urethanes and the glycocolls, the ureas 
and the new compounds of Wurtz, two groups of isomeric bodies 
which present some interesting relations. If the glycocolls are 
the monamids of their peculiar acids, the new compounds of 
Wurtz are equally their binamids. 


Ac ids. & Glycocolls. Comps. of 1 rethanes. 
Formic series, Co 2 Hy Og unknown. 
Acetic Hy 4 H, NO, unknown. 4H,NO4 
Metacetic “ Ce Hs Hz NO, (Cg Hg 
Butyric “ Hg O6 unknown. unknown. unknown. 
Valerianie 10H “ Cy 9Hy2N202 
Caproic “ unknown. 


* Chem. Gazette, Oct. 16th, from Comptes Rendus, Aug. 28th, 1848. 
+ This Jour., March, 1848, p. 265. 
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The farther researches of Wurtz upon the decomposition of the 
ureas will, I think, enable us to understand more clearly the 
nature of these bodies. The formic urea, by the action of a 
solution of potash, is resolved into carbonic acid and two equiva- 
lents of ammonia; acetic urea, which differs from it by C, H,, 
is decomposed in a similar manner and yields one equivalent of 
ammonia and one of a new alkaloid homologous with it, which 
is represented by C,H,N. ‘The transformation may be thus 
represented : 

Formic urea, 
Acetic urea, 

In the same way metacetic urea yields C , H, N ; these alkaloids 
sustain to their respective alcohols the same relation that ammonia 
does to water. The action of potash upon the cyanic ethers has 
enabled M. Wurtz to obtain two new bodies in a state of purity ; 
for as the ureas consist of these ethers with the addition of NH, 
we can easily see that the decomposition of the latter will give the 
alkaloids unmixed with ammonia. The discoverer has described 
them under the names of methylamid and ethylamid, but me- 
thylamine and ethylamine are more consonant with the nomen- 
clature adopted for the alkaloids. The first is a permanent gas, 
and the second a very volatile liquid, both having a strong odor 
of ammonia, powerfully alkaline and caustic; they precipitate 
metallic solutions, and form with acids, erystallizable salts, which 
are distinguished by their ready solubility in hot absolute alcohol.* 
M. Dumas suggests that from their similarity of odor, they may 
often be mistaken for ammonia, when evolved in organic trans- 
formations. 

It now becomes important to consider what will be the results 
of the action of alkalies upon the isomeres of the ureas, and the 
other bodies which we have placed beside them. M. Wurtz, at 
the time when he described the first, had not discovered these 
new alkaloids, and in his subsequent memoir does not appear to 
have submitted them to experiment. It will probably be found 
that their decomposition yields ammonia only and not the new 
alkaloids, and that the difference between metacetic urea and 
its isomere is that while the latter is the binamid of the acid 
C,H, O,, the former (as appears from the results of its decom- 
position) is the amido-ethylamid of carbonic acid. 

The urethanes will probably be found to yield methylamine and 
ethylamine by the action of potash, but it is otherwise with their 
isomeres, the glycocolls ; Liebig has found that leucine evolves am- 
monia and hydrogen by the action of hydrate of potash and forms 
a valerianile. Horsford, on the other hand, observed the evolution 


* Chem. Gazette, March 15th, from Compt. Rend., Feb, 12th, 1849. 
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of ammonia and hydrogen by that agent from glycocoll, and 
found in the residue an oxalate; its analogy with leucine would 
lead us to expect formic acid, but Peligot has shown that a formiate 
when fused with excess of potash, is converted with the evolution 
of hydrogen into an oxalate, so that the product of Mr. Horsford’s 
experiment was the result of a secondary action. 

When thus regarded, the isomerism of these two classes of 
bodies is already explained; it is precisely that which exists be- 
tween the acetic methylic ether and the formic ethylic ether, two 
bodies scarcely distinguishable but by the action of an alkali, 
which converts the one into an acetate and methol, and the other 
into a formiate and alcohol ; the number of these isomeres is only 
limited by the want of the higher alcohols. It follows then that 
there does not exist a homologue of urea in the first family, for 
here in this primitive species the two groups are confounded, and 
farther it appears, that as we rise in the scale the number of pos- 
sible isomeres is greatly increased. In the third family we have 
regarded the compound of Wurtz as the binamid of the acid of 
that family, while the new urea is an amido-ethylamid of the acid 
of the first family; there may equally exist a bimethylamid of 
carbonic acid or an amido-ethylamid of glycecollie acid, all of 
which will be isomeric with metacetic urea. ‘The discovery of 
these new alkaloids enables us, by combining the elements (C H) 
in various ways, to increase the number of homologues and iso- 
meric substances to an extent which is almost inconceivable. 

The action of nitrous acid upon urea is well known to result in 
its conversion into nitrogen and carbonic acid, which is at once 
decomposed into water and an anhydrid, and a similar process has 
been adopted by Piria in his beautiful researches upon asparagine ; 
he has demonstrated that in this way many amids are readily 
decomposed into nitrogen and a non-azotized body. 

A similar process applied to glycocoll, sarcosine and leucine, 
would probably enable us to eliminate the acids of that series,* 
while the decomposition of the urethanes and higher ureas as 
well as the new alkaloids under its action, still presents a curious 
subject for investigation. 

Montreal, May 22d, 1849. 


* M. Cahours has observed in the memoir above quoted, that when leucine is 
treated with oxydizing agents or exposed to the air in solution, it is decomposed with 
the evolution of a very disagreeable odor, and the formation of an acid which he sup- 
poses may be a homologue of the glycocollic, and he suggests that sarcosine by a 
similar process may afford the lactic acid. But here he appears to be in error, for the 
neutral lactates are represented by 9 M2 Oy9,(Cg Hy 9 Mo Og, Gerhardt,) 
while in the same notation, sarcosine is Cg Hz NOg. The lactic ts er 


ymeric of che sarcosiv acid which in M. Gerhardt’s notation will be Cg Hg Og. Lactic 
acid has h'therto-been described as monobasic, but Engelhardt and Maddsell in their 
late researches upon its salts, (Licbig’s Annal,, Lxiii, p. 83,) arrive at the conclusion 
that it is bibasic, apparently ignorant that M. Gerhardt had long before announced 
the same thing, (Precis, tome ler, p. 596.) 
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Arr. XIL.—On Perfect Musical Intonation, and the fundamen- 
tal Laws of Music on which it depends, with remarks showing 
the practicability of attaining this Perfect Intonation in the 
Organ ; by Henry Poor, Worcester, Massachusetts. 


1. Tuts paper will treat only of one department of the science 
of music—the laws which fix the tune of all musical scales, and 
determine all musical intervals. Any one, who is at all conversant 
with the musical discussions of the last few centuries, will per- 
ceive that this is but partly explored and disputed territory, where 
eminent scientific writers have entertained different opinions, 
while all have agreed in admitting the fact, that there ever have 
been, and still are, difficulties and imperfections in the musical 
scale, as executed on organs, piano fortes, &c., which no one 
has yet shown how to overcome. It is with the belief that 
he has overcome these difficulties and is able to throw light on 
this abstruse and unsettled department of the science, in a prac- 
tical point of view, that the writer proposes to discuss it. Very 
little on this subject reaches the eye of the theoretical and prac- 
tical musician. In our elementary musical works it is either 
omitted, or if treated, is not understood ; indeed the writer is not 
aware of a treatise in which it is fully or correctly discussed. 

2. It is a singular fact, that while the human ear delights in pure 
harmony, (as performed by voices, violins and other instruments 
without fived scales,) and while improvement has been made in 
every other science and mechanical art, the organ of the present 
day has all the imperfection of intonation which pertained to that 
instrument, four centuries since. For so long a period has this 
imperfection existed, that it has come to be considered as neces- 
sary, not only in this instrument, but by many it is believed to be 
inherent in all music. Instead of remedying the difficulty by 
introducing the sounds requisite to form the several scales ( played 
in) perfect, and inventing such mechanism as would bring these 
sounds under the ready control of the organist, resort has been 
had te “temperament,” which allows but cne sound for G# and 
Ab, which makes the same note answer for A, the sixth of the 
key of C, and A, the key note of three sharps, which flets every 
fifth, sharps every major third, and leaves every musical interval 
(with the exception of the octave) more or less out of tune. 

3. Various attempts have been made during the last three cen- 
turies to remedy the above difficulty, and to reduce the apparent 
imperfections of the musical scale to a scientific and mathematical 
basis. Salinas wrote on the subject as early as 1577, and the folio 
volume of Father Mersenne was published in French and Latin 
in 1648. These plans were to be effected by multiplying finger 
keys, which of course would augment fearfully the difficulty of 
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correct performance. In 1811, two patents were taken out in 
England for “improvements in instruments with fixed scales,” 
an account of which, with drawings, will be found in Lond. 
Phil. Mag., vols. 37, 38 and 39. These were improvements in 
temperament only, without aiming at perfect intonation. Mr. 
Hawkes’s system had seventeen sounds in the octave; Mr. Loesch- 
man’s had twenty-four sounds. ‘There were mechanical as well 
as theoretical difficulties necessarily connected with these instru- 
ments, which were fatal to their ever coming into practical use. 
Rev. Henry Liston, the learned author of the article “ Music” in 
the Edinburgh Encyclopedia, has done more in this department 
than any other writer. His “ Essay on Perfect Intonation,” in 
one volume quarto, was published in London in 1812. He also 
invented ati organ designed to give the diatonic scales in perfect 
tune, which was built by the eminent organ-builders, Flight and 
Robson, of London. This was an instrument of great ingenuity, 
but as the inventor was a theorist rather than a mechanician, there 
were mechanical difficulties which alone would have been fatal 
to it as a practical instrument. ‘To enable one pipe to give dif- 
ferent sounds, Mr. Liston employed “ shaders,” which, arranged 
in classes and worked by pedals, were brought over the tops of 
the open, and mouths of the stopped, pipes, to alter their pitch. 
It is hardly necessary to remark that such mechanism was im- 
practicable ; as its correct performance required an accuracy of 
motion which was incompatible with the material and the nature 
of the instrument. There were also other mechanical difficulties 
in his instrument, as well as errors and omissions in his theory, 
(of which we shall hereafter speak,) that interfere with its claim 
of being an instrument of perfect intonation. Its harmony, how- 
ever, was superior to that of the tempered organs, and is thus 
spoken of by John Farey, Sen., in the London Phil. Mag., vol. 
37, p. 273. 

“Sir: In your 27th vol., 206 p., [endeavored to call the at- 
tention of Lord Stanhope and other patrons of musical improve- 
ments, to the perfecting of an organ capable of performing in 
perfect tune. * * * It gives me great pleasure, therefore, to be 
able to state that the above is no longer a matter of doubtful 
speculation ; but that myself and several others have heard an 
organ thus perfected by the Rev. Henry Liston; the exquisite 
effects of which, particularly in accompanying vocal music, far 
exceeded all that Maxwell and myself had written or perhaps 
conceived of the harmony of such an instrument.” 

Mr. Liston deserves great credit for what he did accomplish, 
and we feel much more inclined to praise him for this, than to 
speak of what he did not do. He himself frankly acknowl- 
edges the imperfections of his efforts, and concludes his essay 
as follows : 
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“ After all, the subject is but just begun. I have been led to 
travel in some beautiful regions, unknown to such as had con- 
fined themselves to the highway. But larger discoveries remain 
yet to be made by those who shall, with more zeal and better 
qualifications, follow out the track in which it has fallen to my 
lot to go a little way before them.” 

4. The manner in which the subject of the musical scale and 
musical intervals is disposed of in our elementary treatises, is 
discreditable to music, as claiming to be a science. It is evident 
that the fundamental basis of music is not understood by those 
who attempt to teach the science. If it were necessary to cor- 
roborate this statement, we could refer to the blind and mysteri- 
ous manner in which “temperament” is treated by modern theo- 
retical writers. In this, which is simply an arbitrary substitution 
of a false note for two or more true notes, some writers have seen 
an “inexhaustible fountain of variety,” “awful grandeur,” and 
“exquisite beauty,” while an English writer calls it an “inexplica- 
ble difficulty which no one has attempted to solve; the Deity 
seems to have left music in an unfinished state, to show his in- 
scrutable power” !* ‘Temperament is au arrangement of economy 
by which a small number of sounds (usually twelve to the oc- 
tave) are made to answer (imperfectly of course) for the much 
larger number which would be required to give music in tune i 
the usual number of keys. ‘This arrangement was originally 
submitted to, merely for the accommodation of the instrument- 
maker and the player. So long as no mechanism had been in- 
vented by which more than twelve sounds could be managed by 
the organist, temperament was necessary in instruments of this 
class, but this reason no longer exists, as we shall show further 
on in this paper. ‘Temperament has always been considered, by 
the great masters, as an evil attendant upon the ‘“ present imper- 
fect state of instrumentation,”+ and hence they preferred that their 
instrumental music should be performed by skillful artists on vio- 
lins and other instruments which admit of perfect intonation ; and 
these have held, to the present day, their rank as the leading and 
most important instruments in the orchestra. It would have in- 
structed a composer like Beethoven, or an artist like Paganini, to 
have heard of the scale of a modern German theorist, Kollmann, 
which he calls the “scale of nature,” consisting “of twelve sounds 
in the octave placed at equal distances,” on which “ wonderful 
compound of twelve diatonic, chromatic, enharmonic scales in 
one,” he declares “all modern music depends.” The somewhat 
voluminous treatise of Gottfried Weber, on “musical composition,” 
has recently been translated in this country, and has been praised 
as a scientific work. ‘The basis from which Weber attempts to 


* Gardiner’s Music of Nature, p. 433, Bost. ed., 1837. + Beethoven. 
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explain musical intervals is the key-board of a piano forte! 
An interval is the distance of one piano-key from another. He 
defines a fifth thus: “a fifth is an interval of five places.” 
When we consider that a common piano, with twelve notes in 
the octave, is mever in tune, and cannot by any possibility be 
put in tune, the value of such explanations is obvious. If he 
had defined his intervals by reference to the horn or trumpet, as 
thus—that the interval between the lowest and the second notes 
given by the horn is an octave—that the interval between the 
second and third notes is a perfect fifth, and so on—his definitions 
could have been depended on, as the horn will always (if prop- 
erly blown) give its intervals exactly thus. But so far from attempt- 
ting to establish his theory on any scientific or mathematical basis, 
he distinctly declares, “that it is not susceptible of such an estab- 
blishment, or at least, has thus far failed of proving itself to be so.” 

5. The writer of this paper is of opinion that music is as sus- 
ceptible of a systematic and mathematical basis as chemistry, as- 
tronomy, or any other science—that what are called the “ mys- 
teries” and “ imperfections” of the musical scale contain in them 
nothing that is mysterious or imperfect—that temperament is no 
longer necessary, and would be as useful applied to a multiplica- 
tion table as to a musical scale—that the same sound can no 
more correctly represent Cy and Dp, than the number 62 can cor- 
rectly represent the two products of 6 into 10, and 8 into 8—that 
music is much better given in tune than out of tune—that the fun- 
damental principles in this department of the musical science are 
simple, and can be expressed in a moderately concise manner. The 
writer is also of opinion, that many theoretical and practical musi- 
cians will look with surprise and incredulity on these statements, 
but he can assure them that, if they will follow him patiently and 
candidly through this paper, their first impressions of his opinions 
will be essentially modified. It may be replied that the mechanism 
of the organ is already sufficiently complicated, without the addi- 
tion of more sounds and more machinery ; and that however true 
the writer’s theory may be, there are mechanical difficulties which 
render the construction and playing of a perfect instrument im- 
practicable. If the writer was not an organ-builder by profession, 
and had not already overcome all difficulties that have or can be 
suggested, he might be confounded by such an objection; but 
since he has not only perfected a theory, but constructed and pat- 
ented an instrument on the basis of his theory, (which gives its 
chords in perfect tune ; whose mechanism is simple and practica- 
ble; which has a common key-board and can be played by any 
organist sufficiently acquainted with his profession to know what 
scale or key his music is in:) he appeals with confidence to his 
instrument to justify him in the views which he has already, 
and shall express. Some further reference to this instrument will 
be made in the latter part of this paper. 
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6. The writer would remark as the conclusion of his introduc- 
tion, that no one, in the present unsettled state of the musical sci- 
ence, can expect to become thoroughly acquainted with its funda- 
mental principles, unless he will experiment and think for himself. 
He will constantly meet with the errors of the theorists, and if 
he cannot detect these for himself, he will find himself in per- 
petual darkness. Reasoning on musical science is not different 
from reasoning on any other science. We must interrogate na- 
ture, and follow where she leads us, notwithstanding the time- 
honored opinions of the theorists. As an illustration of this we 
may refer to the “chord of the seventh,” which consists of a 
common chord with a certain seventh added. If we inquire 
what this seventh is, we are informed by all the theorists that it 
is a fourth above the fourth, and that its ratio is 9:16. Upon 
trial, this combination we find very discordant and disagreeable. 
If we ask a good natural singer to give the note, he gives it most 
readily and naturally 4:7, a little lower than the note laid down 
in the books, and this note (4:7) we find most naturai and har- 
monious in the chord. <A theory should be made from the music 
and not the music from the theory. 

7. We find by experiment that if favo or more sounds heard 
together, are in the rapidity of their vibrations in a sufficiently 
simple ratio, their relations are perceived by the ear, producing 
an agreeable sensation, and this effect we call HARMONY. 

8. If we take a series of sounds, the ratios of whose vibrations 
are as the following numbers, 1:2:3:4:5:6:7:8:9:10, &c., 
we have the notes which will produce a series of chords, which 
commencing with the most simple, will gradually become more 
and more complicated, until the ear can no longer perceive their 
relations: when this point is reached they will cease to produce 
chords and harmony. Any ratio, neither of whose terms, (when 
reduced, ) is larger than 10, will produce a chord appreciable by 
the ear. The extent to which the relations of chords can be 
perceived, will vary of course in different persons according to 
the delicacy of the ear, and hence it may not strictly be said that 
there is any absolute point where chords cease and discords com- 
mence, yet as our written music contains no chord whose ratio is 
expressed in higher terms than éen, and as this last ratio 9: 10 is 
certainly near the farthest limits of our perception, we may prop- 
erly consider that all chords must have the terms of their ratios 
within this limit. It may be added, that though one or both of 
the terms be larger than 10, yet if by dividing either or both by 
2, the quotient is brought within the limit above mentioned, they 
will still produce harmony: e.g. the chord 5:12 is 5:6 ora 
minor third, the highest note of which is raised an octave. 

9. We shall then consider any combination of sounds which 
are, each to every other of the combination, as the ratios ex- 
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pressed by the numbers above, (viz., 1: 2:3, &c., to 10,) as har- 
monious. Here is the fountain head from which an abundant 
variety of harmonies may be drawn, which can be used by the 
composer at his pleasure. To all sounds used in combination, 
which do not come within the class just named, we give the 
name of discordant. Whether such combinations shall be used, 
is left entirely to the taste of the composer; we only insist on 
this, that we shall not call them harmony. 

10. 'To the chords produced by the above ratios have been 
given names as follows : 


1:2— Octave. By combining these numbers 
2:3— Perfect Fifth. differently we obtain different 
3: 4— Perfect Fourth. chords, e. g. : 


: 5 — Major Sixth. 

: 8— Minor Sixth. 

: 9 — Major (or Perfect) Ninth. 
: 7 — Perfect Seventh. 

:7 — )Chords derived from 
:9 — >the Perfect Seventh, 
: 10 Sand not named. 


4:5 — Major Third. 

5:6— Minor Third. 

6:7— 2 These twochords have 
7:8— § not been named.* 

8: 9— Major Tone. 

9: 10 — Minor Tone. 


11. All these chords are produced from four prime numbers, 
viz., 2, 3, 5, and 7. The prime 2 produces the octave, the prime 
3, the perfect fifth, the prime 5, the major third, and the prime 7, 
the perfect seventh. As no prime number can be produced from 
others, by any multiplication or division, so no chord, produced 
by one prime number, can be obtained from another chord pro- 
duced by a different prime—e. g., we cannot by tuning a series 
of fifths ever obtain the octave of the original note, neither by 
tuning fifths, can we obtain a major third, nor from either or both 
of these chords (thirds and fifths) can we produce a perfect sev- 
enth. Each are original, prime chords, not resolvable one into 
the other. From the neglect of these simple mathematical prin- 
ciples result much of the mystery and fallacy connected with 
temperament. It is attempted in temperament to produce a 
major third froma series of four fifths, or what is the same thing, 
an alternate series of ascending fifths and descending fourths, 


* It is remarkable that scarcely any mention has been made in musical treatises of 
these two beautiful and important chords. They are 


found in the chord of the Seventh. In this chord ap- oe amntes 

pear C, E, G, Bb, and C, whose vibrations are as these —be a 

numbers, viz. C EG Bb C. Thus it will be seen 


that the ratios of G to Bb is as 6:7 and the ratio of 
Bb to C isas 7 to 8. The chord 4:7 we have called ‘ 

the Perfect Seventh, and for the same reason that the perfect fifth was so named. 
We have not called it the minor seventh, as the ratio of the minor seventh has 
always been stated so far as we have seen to be 9:16. 
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e.g. that lx? or $ Again it is supposed 
that a similar series of twelve fifths will end upon the octave: 
e.g. that or 

$2144=1 or 624288=531441. But the mathematics cannot be 
tampered with in this manner with impunity, neither can the 
musical scale, which is founded upon them. The result of this 
mutilation is, (as might naturally be supposed, ) the destruction of 
pure harmony and melody in the tempered music. 

12. The question has been raised whether ratios which con- 
tain the prime seven should be considered harmonic. A standard 
elementary treatise before us contains the following: ‘“ Higher 
primes than 5 enter into no harmonic ratios: such combina- 
tions for instance as 1:7, 5:7, or 6:7, are altogether discord- 
ant. * * * * The ear will not endure them, and cannot rest 
upon them.’* 

The most certain method of determining the quality of any 
harmonic combination, is by an appeal to the ear. The com- 
binations must first be heard, and the ear must decide upon 
them. Although combinations which contain the prime 7 are 
continually occurring in the performances of good singers and 
violin players, yet it might be difficult for one unfamiliar with 
them to know when they occur. If it be proposed to try them 
upon an instrument, it must be one of perfect intonation; not 
acommon organ or piano-forte, which cannot give the chords 
referred to. It is probable that the writer quoted above, never 
heard (knowing when he heard them) the combinations he con- 
demns. The writer of this paper has special facilities for the 
experiment in question, inasmuch as he has at hand an instru- 
ment of perfect intonation, upon which the effect of these, or any 
other combinations can be tried. On the evidence of his own 
ears and those of every musician who has heard them, he must 
pronounce them altogether harmonious and pleasing.t 


* Prof. Benj. Peirce, “On Sound,” § 99. 

+ We have admitted in our system no prime higher than seven. The question 
may be asked, why the higher primes, as 11, 13, 17, 19, 23, &c., should be exclu- 
ded? The only answer is, that they produce ratios too complicated for the ear 
to appreciate. These primes, and the combinations produced by them, are un- 
doubtedly natura/—they belong to the extended science of music—and would be 
useful were our ears sufficiently delicate to appreciate them. But although nature's 
harmonies are illimitable, there is a limit to Son perception of them. If any one 
is curious to investigate this matter, he can satisfy himself by attempting to tune 
one of these remote primes, as the 11th, for instance, which will be the easiest of 
the whole. As this cannot be obtained from the other more simple chords, (octaves, 
fifths, thirds, or sevenths,) it must be tuned as an e/eventh at once in a chord as fol- 
lows, 8:11, 9:11 or 10:11, &e. If it be found impossible to tune it, it will cer- 
tainly be impossible to use it in harmony or melody. If any one urge, how- 
ever, that any of these primes, as the 11th for example, should be used in practical 
music for human ears, and find that he can appreciate it, (or in other words 
tune it, or know when it is in tune,) we will agree that it may be used by himself 
and those who possess equally delicate ears. 
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13. A Scale is a series of sounds, obtained from the above har- 
monic relations, arranged in the order of their acuteness, and it 
contains the notes required for the melodies and harmonies of 
the composition for which it is used. 

14. The piatonic scaLe is composed of seven distinct notes, 
(the eighth, being the octave, is regarded as a repetition of the 
first.) It is formed by combining the chords of perfect fifth, 
(2:3,) and major third, (4:5,) and it contains all the intervals 
and chords which have been named, with the exception of those 
derived from the perfect seventh. Assuming C as a key-note, 
this scale, in the vibrations of its several notes, stands as follows: 

C D E F G A B C 


Key-note. Second, Third. Fourth, Fifth. Sixth. Seventh. Octave. 
: 30:32 : 36 : 4 : 465: 
Min, T. 8. Maj. T. Min, T. Maj. T. 8. 

15. On examining the relations of these numbers, we find 
the intervals which separate the several notes of the scale. The 
ratio of 24:27 or 8:9, gives the interval between the first and 
second notes, which is called major tone. The ratio of 27:30 
or 9:10, gives the interval between the second and third notes, 
which is called minor tone. The interval by which the major 
tone exceeds the minor is called comma, whose ratio is 80:81. 
The ratio of 30:32 or 15: 16, expresses the interval between the 
third and fourth of the scale, and it is called diatonic semitone or 
simply semitone, diatonic being understood. From the fourth to 
the fifth, and from the sixth to the seventh, is the same as from 
the key-note to the second, i. e., major tone. From the fifth to 
the sixth is the same as from the second to the third, i. e., minor 
tone, and from the seventh to the eighth is the same as from the 
third to the fourth, i. e., diatonic semitone. 

16. Besides the diatonic semitone, there are nsed in composi- 
tion two others, resulting from taking the diatonic semitone from 
either tone. If it be subtracted from the major tone, it leaves 
what is called the chromatic semitone, and if taken from the minor 
tone, there remains the grave chromatic semitone, comma less 
than the chromatic. 

17. If from any note, as key-note, there be taken a perfect fifth 
and major third, the three notes sounded together will produce a 
common chord. These notes are, in their vibrations, as these num- 
bers, viz.: 4:5:6. If to this, the perfect seventh (4:7) be added, 
we have the chord of the seventh, expressed thus, 4:5:6:7. 
Adding the octave, the chord becomes 4:5:6:7:8. To this 
may be added the major ninth (4:9), producing this chord, viz. : 
4:5:6:7:8:9. And finally, by adding the ¢enth, (or octave and 
major third), we obtain this chord, viz.: 4:5:6:7:8:9:10. By 
adding, below the key-note, the double-octave, its octave and 
twelfth, we have what may be called the full chord of the tenth, 
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viz.: 1:2:3:4:5:6:7:8:9:10. All of these chords are per- 
fectly harmonious, and in all respects appreciable by the ear. 
The last contains within itself every musical chord and har- 
mony, that can be obtained from ratios whose terms do not ex- 
ceed ten. Examples of these chords, as written, we here exhibit. 


at 

Resolution. 


The vibrations in the various ratios of the full chord of the 
tenth may be represented to the eye by the following diagram. 


' Mrivor Tove, 
i Masor Tone. 
G. 6 ‘ ' 6 ) Minor 
E ; ij 
‘ ) 
C. 45 ‘ ‘ 4) 
Fourrn. 
Cc. 2; 
i Octave. 
Cc. 1s 


Assuming any length of time, for a single vibration of the lowest 
note, it is evident that the other several notes of the chord will 
in the same time perform vibrations, equal in number to the num- 
bers expressing their ratios respectively ; and that at the expira- 
tion of this time, the vibrations of every note will coincide with 
each other. ‘There are also points within this assumed time in 
which two, three, four or more of these notes will coincide in their 
vibrations. These eoincidences are represented in the diagram by 
dotted lines. By means of the diagram, the vibrations of any other 
chord, as the common chord, the chord of the seventh, ninth, &c., 
may be examined, as they are all contained in the full chord of 
the tenth. The difference in the effect of the different chords is 
seen in the less frequent coincidences in the more complicated 
chords. Thus the octave is much more simple than the major 
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tone, for the reason that every vibration of one of its notes, coin- 
cides with every second vibration of the other, while in the 
major tone it is necessary that that one note perform eight, and 
the other nine vibrations before there is any coincidence. And 
from this, will appear the increased difficulty in tuning, as the 
chords become more complicated. 

18. From the introduction of the perfect seventh is obtained 
another interval, viz.: the difference between the fourth of the 
scale, and the dominant seventh, (i.e. the perfect sev _ upon the 
fifth of the scale.) In this ex- 
ample, we have a melody in 
which these two notes appear. ——-- 
At a, Bb is the fourth of the aa 
scale of F, while at 3, it is the ) 
perfect seventh to C; and the 
last Bp is lower than the first 
by about a comma and a quar- 
ter. Consequently in singing —-—-—- 
the melody with the accompa- re. ey 2 
niment as written, the voice will give the second BD lower than 
the first by that interval. It will be found on experiment, that a 
good natural singer, if asked to sing the melody with this accom- 
paniment, will naturally, and no doubt unconsciously, make the 
distinction referred to. 

19. As it has been stated that musical ratios, in order to 
be harmonious, must not exceed a certain limit of simplicity, 
the question naturally arises, shall no other notes be heard to- 
gether in music but those which have, each to every other, 
these simple ratios? Abundant examples can be selected from 
the best composers, in which notes are heard together, which 
make more complicated ratios, and which cannot be regarded 
as harmonious. ‘To illustrate this we take the following 
example. With the chord of the 
dominant seventh as accompa- | 
niment, are heard at the same 
time the notes D, C#, D and D#. 
The melody in the first and third 
notes is in harmony with the 
accompaniment. But though C# and D# appear, while the 
chord is sounding, they can make no harmony with it. Neither 
are they discordant. The ear regards the progression of these 
notes as parts of the melody, and only requires that the melodic 
intervals (diatonic and chromatic semitones) be given truly, with- 
out regarding the ratios which the accidentals make with the 
accompanying chord. In other words, these are PASSING NOTES, 
which have nothing to do with the harmony, and are to be 
thrown out when we would find the notes which compose the 
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chord. Many apparently complicated combinations may be made 
simple, by attending to this department of passing notes. 

20. There is a certain combination of sounds, which has occu- 
pied a separate department of most treatises. It is called the 
“chord of the diminished seventh,” and is supposed to possess 
some peculiar and extraordinary qualities. It would, of course, 
not be treating this chord, which has received so much atten- 
tion hitherto, with proper respect, to pass it over in silence. It is 
defined to be, and undoubtedly is, exactly like the chord of the 
seventh, with the exception that the lowest note (of the chord of 
the seventh) is in the “diminished seventh,” raised a chromatic 
semitone. It is supposed that there exists in this combination a 
* harmony” which is peculiar* and altogether different from that 
found in the chord of 
the seventh. the first 
example, the first chord | ~—e—-e—- 
is the common chord of 
G. It is intended to “#——~—— 
pass from this to the minor chord of A. Now, although we 
might pass from the chord of G, directly to that of A, it is judged 
expedient to have the melody of the lowest part, instead of as- 
cending by a whole tone at once, ascend by two steps, viz., a 
chromatic and diatonic semitone. The G# introduced, does not 
belong to the harmony, but is merely a passing note. The 
matter is very easily understood in this first example. The sec- 
ond example is precisely like the first, with the exception that 
the seventh has been added to the chord, and it would have been 
equally easy to understand, had not the subject been darkened by 
the “words without knowledge,” of the theorists who have 
written on the “diminished seventh.” For if in the first exam- 
ple, G* is a passing note, why should its effect be changed by 
the addition of the seventh to the chord? It is stated by the 
theorists that the root of the chord at a is G, but that at 6 (when 
G is changed to G#) the root changes to E. Now, as by the 
root of a chord is meant a note with which the remaining notes 
will be in a simple ratio, and will harmonize, we will inquire 
how this root, E, major third below G#, will harmonize with 
the other several notes of the chord. The ratios of the vibra- 
tions of these several notes will be as follows: 

From these ratios we see that ’ 

E will be discordant with F, 
(making the ratio 20:42, or ~ e 
10:21), and G# will be discordant with D and F (25:36, 


* Wm. Gardiner, in his “Music of Nature,” gives the following as his idea 
of this chord. “If four minor thirds(!) be combined, they form the chord of the 
extreme flat seventh, which excites in us fear and alarm, because it is a clatter of 
sounds indicating rage and ferecity. These tones escape us in the ebullitions of our 
worst passions, and are heard in the savage murmurs of wild beasts.” 
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and 25:42), making altogether not very harmonious “har- 
mony.” Indeed, the difficulty of treating the chord in this 
anner has caused considerable discussion, which some have 
endeavored to surmount, by calling it a “dissonant chord,” or 
“dissonant harmony!” It is stated, (and with reason,) that 
“this root E must not be heard in the chord, as it is discord- 
ant.” It is certainly remarkable if, in this chord alone, the root 
does not happen to be in harmony with the other members of the 
chord. But if G# be considered as a passing note, we shall at 
once be sure as to what the chord is. The root will be G, and every 
note (with the exception of G#, the passing note, which must 
be thrown out when we reckon the harmony,) is in perfect 
tune with it, in a simple and harmonious chord, viz., 4:5:6:7. 
And this G# appears to us as plainly to be a passing note, through 
which the melody of the lowest part passes from G to A, (for 
after this note we always have A,) as that D# is a passing note 
from D to E, in the example given in(19.) In this example, in 
the chord at a, it would 
probably be admitted | <param 
without dispute that G# | ows 
was merely a_ passing 
note; and why it should | 
be considered as any | 
thing else, when it ap- 
pears at b, could not, we 
think, easily be made 
manifest. Weshall there- 
fore consider that there is no different harmony, in what has 
been called the “chord of the diminished seventh,” than exists 
in the “chord of the seventh ;:” and for this reason, that all the 
harmony it contains is derived from, and found in, the chord of 
the seventh. 

21. Among the many mistakes and incongruities into which 
the theorists have been led by the temperament of the scale, and 
their constant habit of referring all combinations to the key-board 
of the piano-forte or organ, is the following idea in regard to this 
“diminished seventh.” It is supposed that a chord of the di- 
minished seventh contains the sounds which belong to four dif- 
ferent and remote scales, and thus connects them together. Here 
are examples of four of these chords in the keys of C, Eb, A, 
and F'#; they are, as will be seen, the chords of the dominant 
sevenths of those keys, with the lowest notes raised a chromatic 
semitone. 


—s 
é 
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It is supposed that each of these four chords contains the 
same identical sounds: and on the piano-forte, it is impossible 
to obtain any other than the same sounds, in the four different 
keys. These four chords have therefore been allowed to be 
one and the same thing. Mention is, indeed, made of the 
“ enharmonic change” of G# to Ab, F to E#, D to C+, &c.; 
but as on the piano forte it is impossible to make any change— 
that instrument having but one sound to answer for the two or 
more, which appear in the written music—the idea has prevailed 
that the change is merely imaginary, and that the alteration 
in the mode of writing the note, is made only to prevent one 
key from being mistaken for another, in the appearance of the 
written music to the eye. But the truth is, that in perfect in- 
tonation, an enharmonic change always means the alteration 
of a note by a small interval. -And not only are enharmonic 
changes made when the written music shows a sharp changed 
to a flat, and vice versa, but changing the signature will often 
produce an enharmonic change. This point will be more fully 
illustrated when we have spoken of transposition and modulation, 
and explained our system of notation.* 

22. As musical composition would be very limited in variety, 
if confined to a single scale or key, other scales have been con- 
structed on new key-notes, separated one from the other by inter- 
vals of perfect fifths, and from these key-notes, the remaining 
notes of each scale are placed at the same intervals which were 
adopted in the construction of the original. If we take the fifth 
of any scale as the key-note of a new scale, and complete it with 
the same intervals as the first, we shall find that two sounds will 
be introduced which were not found in the original scale. We 
take for example the diatonic scale of C, and assuming its fifth 
Gas key-note, complete the scale of G. ‘The second of this 
scale will be A, and from G to A, or the first to the second, must 
be a major tone, (15.) On examining the scale of C, (14) we find 
that the A of that scale is but a minor tone, from G. We must 
therefore introduce a new A, a comma higher than the first, and 
a major tone from G. Every other note of the C scale is correct 
for the G scale with the exception of F, which must be raised a 
chromatic semitone to F#, to form the seventh of the scale of G. 
In general, the scale may be transposed to any extent by the fol- 
lowing rules. 


* The writer has been led into this digression on the subject of the “diminished 
seventh,” from the fact, that it has been treated, as he considers erroneously, in all the 
—— musical works that have fallen under his observation, and it has been urged 
as an objection to a system of perfect intonation. Since the article was in type, a 
friend af extensive musical study informs him, that such views as Weber and oth- 
ers have expressed on the diminished seventh, have been rejected by Vogler and the 
best German theorists, 


| 
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23. To transpose the scale to the fifth above ; the sixtu must 
be raised a comma, and the FOURTH @ CHROMATIC SEMITONE fo 
form the seconn and seventu of the new scale. 

And to transpose it to the fifth below, the process must be re- 
versed : i. e.: the seconn must be lowered a comma, and the srv- 
ENTH @ CHROMATIC SEMITONE, fo form the sixtH and rouRTH of 
the new scale, 

24. By this system of transposition we obtain two or more 
different notes expressed by the same letter—two A’s for in- 
stance, as we have shown above. To make it obvious to the 
eye, which of several notes of the same letter belongs to any re- 
quired scale, we have adopted the following system of notation. 
Every note of the diatonic scale of C, we mark with a figure 2 ; 
as thus: C?, D?, E*, F*, A*, B?, C2... When in transposi- 
tion one of these notes is raised ‘a comune, enharmonically,* it 
is marked with the higher number 3; and when it is lowered a 
comma it is marked with 1. Thus A®* will signify a note a 
comma higher than A?, the A of the C scale; and D', a note a 
comma lower than D?. ‘The sharps and flats will also be marked 
2, when they first appear in transposing from C to the keys above 
and below. We now exhibit the scales of C, and of G and F, 
whose key-notes are the fifths above and below C, with the 
names of the notes of each, and their intervals. It will be seen 
that the order of the intervals from the key-note is made the 
same in each, by the alteration of the two notes in each adjoin- 
ing scale. 


Major T. | Minor T. | MajorT. | 8S. | Major T. | Minor T. 
C? D? Fe? G? A} 
EY. 2 3. 5 6 

Of Major | Minor) So) MinorT.) Major 

5 6 7 Key. 2 

Minor T. | Major T. s. | Major T. | Mmor T. 


Scale of 
C2 D' 2 A? 


25. The following table exhibits the diatonic scales from five 
flats to five sharps. The table might have been extended both 
above into more sharps, and below into flats without limit; and 
any number of signatures might have been thus obtained ; but 
we have here given but eleven of those most frequently used. 


* An Enharmonic change is a praeemy by any interval smaller than a chromatic 
or diatonic interval, as for instance, the difference between the major and minor 
tones—between G# and Ab—the fourth of a scale and its dominant seventh, &ec. 
These enharmonic changes are not usually expre sssed in notation, except by the 
signature, but they are necessary to perfect intonation, to bring the music “into 
harmony,” which is implied in the derivation of the term, © and dpyovia, 
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In addition to the diatonic scales, we have added three columns, 
viz., the leading notes or sevenths of the minor scales—the perfect 
sevenths—and the dominant sevenths, (or the perfect sevenths 
upon the dominants. ) 


| 
| 


| 
| 


Leading notes, 


Mejor 


CRY Major Major . Perfect Perfect 
Sixths, 


K 
Signatures. Seconds. Thirds. Pourths, Fifths. | enths 


nor scales, 
Perfect 
Sevenths 


Mi 


G#? ay A#? B 


5 Sharps. B® C23 De? or 
pz 


4 Sharps. E® 


| 


3Sharps. A®? BS C22 D? ES G#? 


2Sharps. D2 E* Fe? G2 B? C#? 

1 Sharp. G2 A® |B? E? rr Fe? 
Natural. C2 i A? 7 

2 Flats. Bp? C2? Ep? F: Gt 4b7 

3 Flats. Eh? G! ab? Ah? Ci D1 Et 

4 Flats. Ah? Bh? Dp? Fi 

5 Flats. (Dp? Eb? F' ob? Gp? Dh? 

In the above table, the column marked “ major sixths,” con- 
tains also the key-noles of the minor scales. ‘These key-notes, 
as will be seen, are a comma lower than the notes of the same 
letter, which are key-notes of major scales, e. g., the key-note of 
C minor (being the relative minor of Eb, in the scale of three 
flats) is C', comma lower than C*, the key-note of C major, in 
the natural scale. Consequently the leading notes of the minor 
scales (which are diatonic semitone below their key-notes, and 
major third above the major third of the relative major scale,) are 
lower than the key-notes of the major scales by the same inter- 
val, viz.,acomma. In the column of “ perfect sevenths,” and 
“dominant sevenths,” the figures are attached to the letters arbi- 
trarily, and not accerding to the system adopted for the others, 
(24.) Being derived from a prime diflerent from the notes 
of the diatonic scale, they will not vary from them by even com- 
mas. ‘They are marked 7, and their pitch is about a comma and 
a quarter* below that of the letters of the same name in the col- 
umn of “perfect fourths,” and each is always used (as a seventh 
only) in one chord and no other. 

26. Having explained our system of notation, and having before 
us a table, which contains the exact relative pitch of every note, 
in eleven major, and eleven minor scales, we are prepared to re- 
cur to the illustration we gave concerning the “diminished sev- 


* The ratio of this interval is 63:64, and consequently larger than the comma, 
80:81. 
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enth,” (21.) We again give the example, and also place below 
the notes, as given in the table. It will be seen that each of the 
chords is entirely different—that not a note found in any one of 
the chords, is found in any other. 


27. We find it stated in certain theoretical treatises, “that the 
major and minor keys of the same letter,” (as C major, and C 
minor) “ are nearly related, inasmuch as the two tonic chords are 
alike, with the exception of the third, and both have the same 
dominant chord.” We will write the tonic and dominant chords 
of C major (in the natural seale,) and of C minor (in three flats, ) 
and from the table, ascertain the notes of each. We find the notes 
of the two keys entire- — 
ly different, and conse- i 
quently C major is not )—- 
related to C minor, ex- C Mivor. 
cept in the fourth de- 
gree, through the fol- 
lowing keys, viz.: F, 32 Gi 
As upon the keyed instruments, it has been necessary to use the 
same sounds in C major and C minor, the writers, referred to, 
were led to make the statement we have quoted.* 

(7> he continued.) 


Arr. XIIL.—Analyses of several Minerals ; by Fisuer. 


Tue following analyses were performed in the Laboratory of 
Prof. Booth, whose guidance in their performance I acknowledge 
with pleasure. 

1. Green sand from New Jersey, a few miles southeast of Phila- 
delphia. It is blueish green, soft and adhesive when moist, in 
large and hard grains when dry, and containing a trifling admix- 
ture of quartz sand. ‘The analysis was performed in the usual 


* A description of the Euharmonic Organ is necessarily postponed to the next 
number of the Journal. The instrument, however, in a few days, will be set up in 
Boston, and will be exhibited with pleasure, to those who are interested in the pro- 
gress of musical science. The writer will be found at No. 13, North Russell street. 


i 
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manner of a soluble silicate, the soda and potassa being separated 
by chlorid of platinum. Phosphoric acid was carefully sought 
for by several processes and by repeated trials without success. 
The following are the results : 
Silica, . ‘ . 5326 
Protoxyd of iron, . ‘ : ‘ . 24-15 
Magnesia, . ‘ ‘ 1:10 
Soda, ; ‘ 1-60 
101:12 
2. Vivianite from the green sand of Delaware, about four miles 
west of Cantwell’s Bridge. The beauty of the crystals, and the 
similarity of some of the specimens with Thompson’s mullicité 
induced me to investigate them. The mineral is perfectly crys- 
tallized in oblique rhombic prisms, with several terminal planes, 
and a brilliant cleavage parallel to a lateral end plane. Although 
the prismatic planes reflect a good image, yet their intervening 
edges are rounded like the apatite from Rossie, N. Y. When 
first obtained from the green sand, the crystals were perfectly col- 
orless, but in the course of some weeks changed to a light green 
color, still, however, retaining their transparency. The phos- 
phoric acid was separated both by sulphuret of ammonium and 
by fusion with potassa, and the state of oxydation of the iron 
was ascertained by solution in muriatic acid apart from the air 
and by carbonate of baryta. The results are : 


Phosphorie acid, ‘ . W217 
Protoxyd of iron, 44-10 


99°32 


The analysis shows that the formula is that given to vivianite. 
In a late number of his Annual Report, Berzelius calculated a differ- 
ent formula froin a partial peroxydation of the iron; but the above 
well erystallized specimen indicated only a slight amount of oxy- 
dation, and the change in color of the mineral after removal from 
the green sand, indicated this oxydation. The true formula is 
therefore 3F'eO, PO, +8HO. 

3. Garnet, from Franconia, New Hampshire. Part of the 
specimen exhibited the usual characters of colophonite, but the 
projecting points of some of the coarse grains showed the crys- 
tallization of garnet in a combination of the 24-hedron, and 


= 
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48-hedron. ‘The analysis, performed like that of a silicate, fused 
with carbonate of soda, gave : 
Silica, . ‘ . 3885 


Peroxyd of iron, ‘ 28°15 
Lime, . ‘ . 32:00 


99:00 

It therefore agrees with the purest lime-iron-garnet, and its 
formula is 3CaO, SiO, +Fe, O,, SiO,. 

4. Chondrodite, from New Jersey. Some very dark red speci- 
mens appearing to indicate the presence of oxyd of zinc, which 
occurs so abundantly in that mineral district, the analysis was 
chiefly undertaken to determine this point. The fluohydric acid 
was determined by fusion with carbonate of soda, and by subse- 
quent treatment of the aqueous solution by oxyd of zinc, sal-am- 
moniac, ammonia and chlorid of calcium. ‘The results corres- . 
ponded with one of Rammelsberg’s analyses and the absence of 
zine was fully proved. ‘The analysis gave: 

Magnesia, . ‘ 53°05 
Protoxyd of iron, . . 550 


99°50 
The formula is therefore MgF+2 (3MgO, SiO,), in which a 
portion of the magnesia is replaced by protoxyd of iron. 


Art. XIV.—Memorials of John Bartram and Humphry Mar- 
shall, with notices of their Botanical Contemporaries, by Wm. 
Daruineton, M.D., LL.D., pp. 585, 8vo. Philad., 1849. 


Ir is pleasant to see these memorials of our two patriarchs in 
natural history, the two earliest native-born and self-taught Amer- 
ican botanists. And fit it is that the duty of rescuing these re- 
mains from oblivion and fast approaching decay should have fallen 
to the lot of one who has such a genuine fondness for these old 
records, and to whom the task of deciphering and editing them 
is truly a labor of love. Dr. Darlington, the pupil of Barton, who 
flourished one full generation after Bartram and Marshall, now 
ranks—so rapid is the flight of time—among the oldest of our 
surviving botanists, though with eye undimmed and natural force 
unabated, sti!l ready for every good work. 

In the Reliquie Baldwiniane, he, several years ago, paid a 
fitting tribute to the memory of the friend and companion of his 
youth ; the leisure hours of the last year and more have been de- 
voted to collating, copying with his own hands, and editing the 
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mouldering and often hardly legible correspondence of these 
earliest cultivators of his favorite science in his native state, and, 
we believe, the earliest indigenous botanists of the new world. 

Instead of elaborating anew the materials for a biography of 
the elder Bartram, Dr. Darlington has reproduced the meagre 
sketch which was prepared by his son William, and published in 
Barton’s Medical and Physical Journal in the year 1804, as in 
the main more reliable than any other. Its incompleteness, how- 
ever, may be gathered from the fact, that it does not, nor does 
any other published biography, mention the name of Bartram’s 
father, ‘nor could any of his descendants, enquired of by the 
editor, furnish that name, neither could they give the exact date 
of the botanist’s birth!’ ‘These desiderata are now supplied, 
through Dr. Darlington’s diligence, and the kindness of a friend 
who obtained them from the ancient records of Darby Monthly 
Meeting. It appears that he was born “ near the village of Darby, 
in Delaware (then Chester) County, Pennsylvania, on the twenty- 
third day of March, 1699; that his great-grandfather, Richard 
Bartram, lived and died in Derbyshire, England ; leaving an only 
son, John, who married in Derby, lived for some years in the 
town of Ashborn, and in 1682—the year in which the city of 
Philadelphia was founded—emigrated to Darby, Pennsylvania, 
with three sons, two of whom died unmarried. The third, Wil- 
liam, was the father of John Bartram the botanist. 

The latter received such scanty education as the country 
schools of the colony furnished ; and he appears to have obtain- 
ed, through his own endeavors, some elementary acquaintance 
with Latin and Greek; but not until his taste for natural history 
was developed, which, however, must have been early in life. 
For he was stilla young man when he removed from the farm he 
had inherited from his uncle, and purchased a piece of ground on 
the Schuylkill, near Philadelphia, for the establishment of the 
well known garden that bears his name, and built with his own 
hands (A. D. 1731) the large and comfortable house of hewn 
stone which is still standing, and which Dr. Darlington has de- 
picted in a large wood-cut which forms the frontispiece of his 
volume. To him is attributed, we believe justly, the credit of 
having been “ the first Anglo-American who conceived the idea 
of establishing a botanical garden for the reception of the various 
vegetables, natives of the country as well as of exotics; and of 
travelling for the discovery and acquisition of them.” He cer- 
tainly established the first garden of the kind in this country, and 
filled it with our choicest plants and trees, then in great part novel 
to botanists. It was not his fault that it was not the nucleus of 
a public institution, endowed through the wealth and spirit of a 
prosperous metropolis, instead of sinking into neglect and becom- 
ing the site of a coal-yard. 
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“ He began his travels at his own expense. His various ex- 
cursious rewarded his labors with the possession of a great variety 
of new, beautiful and useful trees, shrubs and herbaceous plants. 
His garden at length attracting the visits and notice of many 
virtuous and ingenious persons, he was encouraged to persist in 
his labors.” This naturally ied to a correspondence with the 
naturalists of Europe. His earliest and his principal corres- 
pondent was Peter Coliinson, the London merchant, and member 
of the Royal Society, a most amiable man, dear old gossip, who 
loved above all things to receive novelties and accounts of curi- 
ous things from distant parts and to share them with the savans 
of the day. He is well known by his correspondence with 
Linneus, published by Sir James E. Smith, and with Franklin, 
published in President Sparks’s ecllection of the philosopher's 
writings and correspondence ; and a portion of his characteristic 
letters to Cadwallader Colden may be remembered by the readers 
of this Journal.* His letters to Bartram occupy more than half the 
bulk of the correspondence now published, and exhibit the good 
London merchant in a very pleasing light. They cover the 
whole period from 1734 to Collinson’s death in 1768, a period of 
thirty-four years; and the earliest of the series found among the 
Bartram papers evidently does not commence the correspondence. 
The originals of the letters addressed by Bartram to Collinson are 
probably not extant. Those here published are from copies or 
original draughts preserved by the writer. The first of the series 
is dated May, 1738: so that we have none in reply to those of 
Collinson during the four earlier years, which is much to be re- 
gretted. 

In the second letter here published, the good Collinson initiates 
John Bartram into the art and mystery of preparing dried speci- 
mens of plants. The botanist of the present day may be some- 
what surprised to learn that a “ quire of whited-brown paper” was 
thought amply sufficient to hold a year’s collection. 

“ London, January 24th, 1735. 

** My good friend, Joun Barrram :—I am very much obliged to thee 
for thy two choice cargoes of plants, which came very safe and in 
good condition, and are very curious and rare, and well worth my ac- 
ceptance. Iam very sensible of the great pains, and many tiresome 
steps to collect so many rare plants scattered ata distance. I shall 
not forget it; but in some measure to show my gratitude, though not 
in proportion to thy trouble, I have sent thee a smal! token: a calico 
gown for thy wife, and some odd little things that may be of use 
amongst the children and family. ‘They come ina box of books to 
my worthy friend, Joseph Breintnall, with another parcel of waste 
paper, which will serve to wrap up seeds, &c. But there is two quires 


* Selections from the scientific correspondence of Cadwallader Colden, vol. xliv, 
p. 85, 1843. 
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of brown, and one of whited-brown paper, which | propose for this use 
and purpose, and will save thee a great deal of trouble in writing: that 
is, when thee observes a curious plant in flower, or when thee gathers 
seed of a plant thee has an intention to convey me a description of, on 
both these occasions, thee has nothing more to do than to gather 
branches or sprigs of the plants, then in flower, with their flowers on, 
and with their seed-vessels fully formed ; for by these two characteris- 
tics, the genus is known that they belong to. Then take these, and 
spread them between the sheets of brown paper, laying the stems 
straight and leaves smooth and regular; and when this is done, put a 
moderate weight on a board the size of the paper. In two days re- 
move the specimens into the other quire of brown paper, keeping the 
weight on; and then in a week or two, being pretty well dried, convey 
them thence into the quire of whited-brown paper. Thus, when now 
and then thee observes a curious plant, thee may treat it in this manner, 
by which thee will convey a more lively idea than the best description ; 
and when thee gathers seeds, mark the same number on the seeds as 
thee marks in the sheet where the specimen is, only writing under it the 
country name. So, once a year, return me the quire of whited-brown 
paper, with the dried specimens tied fast. between two broad boards ; 
and then I will send some more in their room. When the sheet of 
paper will hold it, put one, two, or three specimens of the same plant 
in the same sheet, so they will but lie smooth by each other. 

‘Besides, what | have further to propose, per this method, is, thy 
own improvement in the knowledge of plants; for thou shalt send me 
another quire of duplicates of the same specimens; | will get them 
named by our most knowing botanists, and then return them again, 
which will improve thee more than books; for it is impossible for any 
one author to give a general history of plants. Let the specimens be 
of the length of the paper. 

“Thee canst not think how well the little case of plants came, being 
put under the captain’s bed, and saw not the light till I went for it; but 
then Captain Wright had a very quick passage; and it was put on 
board in a right month, for when plants are down in the ground, and 
in the winter months, they may be stowed anywhere ; but it must not 
be attempted any time this side Christmas.” 

* * * * * 

**] wish, at a proper season, thee would procure a strong box, two 
feet square, and about fifteen or eighteen inches deep,—but a foot deep 
in mould will be enough ; then collect half a dozen laurels, and half a 
dozen shrub honeysuckles, and plant in this box ; but be sure make the 
bottom of the box full of large holes, and cover the holes with tiles, 
or oyster-shells, to let the water drain better off. Then let this box 
stand in a proper place in thy garden, for two or three years, till the 
plants have taken good root, and made good shoots; but thee must be 
careful to water it in dry weather. 

“IT wish that thee would not fail to put three or four specimens of 
the sprigs of the laurel, with the flowers fully blown (for I long to see 
it) in the paper, transferring them from one to another, as | have di- 
rected. As my design is not to give thee more trouble, so a few speci- 
mens will content me. 
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“| have further to request thee to put up a little box of plants 
(yearly) in earth, such as thou finds in the woods, that are odd and un- 
common. 

** What thee observes of the frost, to be sure, had the effect thee de- 
scribes. I once remember one like it in England; but the effects 
were not so severe. I hope, next year, thee will be able to make some 
selections that may make thee some returns. 

“The White Flowering Bay [ Magnolia glauca, L.} is a plant that 
grows in moist places; the leaves are long, of a bay shape, and of a 
silver color on the back of the leaves. It bears a fine large white 
flower, like the water lily, of a fine perfumed smell, which is succeeded 
with a seed-vessel of a cone-like figure. | have a plant that flowers 
finely, in my garden. It is in abundance of places, in Maryland; but 
whether it is found more northward, | can’t say. itis a fine plant to 
adorn thy own garden. But give thyself no trouble about it: and, as 
the fir and cypress cones are not found near thee, we will wait for some 
more favorable opportunity to collect them. Send first those seeds that 
are near thee. 

* The box of seeds came very safe, and in good order. Thy re- 
marks on them are very curious; but I think take up too much of thy 
time and thought. I would not make my correspondence burdensome ; 
but must desire thee to continue the same collections over again; and 
to prevent trouble, only number the papers, and give the country name 
——or any name thee may know it by again; then keep a list of them 
by thee, with the number to the names, and when they come here, 
those that do not come up, we have only to write to thee for the same 
seed to such a number, to send over again. As | design to make a 
present of part of these seeds to a very curious person [Lord Petre,] 
I hope to procure thee some present for thy trouble of collecting. I 
am thy very sincere friend. P. Cottinson.”—pp. 63-65. 


This letter proves that it was Collinson’s forethought and care 
which suggested the plan for making Bartram’s collections afford 
some reimbursement, and furnish the means for new journies and 
explorations. A paragraph in a succeeding letter shows that he 
had interested Lord Petre in the undertaking. 


“London, March Ist, 1735. 


“ Kind friend, Joun Bartram :—I am now just returned to town 
from paying a visit to a noble lord, my most valuable and intimate 
friend. One of my proposals, I sent thee last year, to collect the seeds 
of your forest trees, was for him, as he is a universal lover of plants. 
| presented him with a share of the seeds thou sent last year, which 
was very acceptable. As he isa man of noble and generous spirit, 
he very rationally considered thy pains and trouble ir collecting them, 
and desired to make thee some returns, and left it to me. I thought a 
good suit of clothes, for thy own wear, might be as acceptable as any- 
thing, so have sent thee one, with all appurtenances necessary for its 
making up, which I hope will meet with thy approbation, and help in 
some measure to compensate for thy loss of time. 
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“My noble friend desires thee to continue the same collections. 
Send the same sorts over again, and what new ones happens in thy 
way, and sent at the same time o” year, and in the same manner, will 
do very well. Please to look in my other letter for my further remarks 

** As our noble friend will be always grateful, 1 hope it will encour- 
age thee to go on; but yet | would have thee so proceed as not to in- 
terfere with thy private business. Indeed, the forest tree seeds I hope 
will bring money into thy pocket; so the time spent in making the col- 
lection cannot be said to be lost or misspent. - 

“| hope thee hath mine per Captain Richmond ; with a parcel in the 
Library Company’s trunk, and a box of seeds, in sand, per Richmond. 
I heartily wish thee and thine health and prosperity, and am 

Thy real friend, P. CoLiinson. 

“ Pray give nobody a hint, how thee or thy wife came by the suit of 
clothes. There may be some, with you, may think they deserve some- 
thing of that nature. 

“If thee observes any curious insects, beetles, butterflies, &c., they 
are easily preserved, being pinned through the body to the inside of a 
little box. When it is full, send it nailed up, and put nothing within it, 
and they will come very safe. Display the wings of the butterflies with 
pins, and rub off the down as little as possible. When thee goes 
abroad, put a little box in thy pocket, and as thee meets with them put 
them in, and then stick them in the other box when thee comes home. 
1 want a Terrapin or two. Put them in a box with earth, and they 
will come safe. They will live a long while without food.”—pp. 69, 70. 


We must make room fora part of the preceding letter, evi- 
dently in reply to one in which Bartram had reproached his cor- 
respondent for not sending him the English seeds and plants he 
had asked for. 


**[ have procured from my knowing friend, Philip Miller, gardener 
to the Physic Garden at Chelsea, belonging to the Company of Apothe- 
caries, sixty-nine sorts-of curious seeds, and some others of my own 
collecting. ‘This, | hope, will convince thee I do what I can; and if I 
lived, as thou does, always in the country, | should do more ; but in 
my situation it is impossible. Besides, most of the plants thou writes 
for, are not to be found in gardens, but growing spontaneously a many 
miles off, and a many miles from one another. It is not to be expected 
I can do as thou does. My inclination’s good, but I have affairs of 
greater consequence to mind; and as | have observed to thee before, 
affairs of this nature should not interfere with business, and I do request 
thee not to suffer anything thee does for us to interfere with thine. 
Indeed, for the curgo thou sent, there was some reason for thy making 
it thy business, because thee will have some gratification; but in thy 
other curious collections, which is done purely to oblige us, pray give 
thy business the preference ; but if, in the course of that, without neg- 
lecting it, thou can pick up what thou thinks will be acceptable, we 
shall be obliged to thee, and study some requital. So for the future, 
no more censure me for not sending the one-sixth part thee wrote for, 
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for the reasons above ; but yet transmit me yearly what thou wanis, 
and any thing in my power, or my friend Miller’s, will be always at 
thy service ; and if I send thee the same thing two or three times over, 
thee must excuse it, and place it to the multiplicity of affairs that fill 
my thoughts, and not suspect my care ; and then thee will deal kindly, 
and friendly, and lovingly, by P. Cotiinson.”—pp. 68, 69. 


The next letter informs Bartram that his collection of seeds of 
forest trees had brought £18 13s. 3d. from Lord Petre, who also 
promised an annual subscription of ten guineas to aid him in 
making further discoveries. 


‘Lord Petre is very willing to contribute very handsomely towards 
it. He will be ten guineas, and we are in hopes to raise ten more. 
This we think, will enable thee to set apart a month, two, or three, to 
make an excursiqgn on the banks of the Schuylkill, to trace it to its 
fountain. But so great an undertaking may require two or three years, 
and as many journeys, to effect it, so we must leave that wholly to 
thee. But we do expect, that after harvest, and when the season is 
that all the seeds of trees and shrubs are ripe, thou will set out; and 
them that happen not to be ripe when thou goes, they may have at- 
tained to maturity when thou comes back. We shall send thee paper 
for specimens and writing, and a pocket compass,—expect thee’ll keep 
a regular journal of what occurs every day, and an exact observation 
of the course of the river, which, with a compass thee may easily do.” 
—p. 12. 


Again, the next letter. 


‘“*T have now the pleasure to tell thee that I have got subscribed 
twenty guineas, to encourage thee to undertake thy intended expedi- 
tion; and as our gentlemen find encouragement, it will be continued 
annually. This is a pretty sum in sterling money, which I hope will 
enable thee to supply thyself with necessaries from hence ; or, if more 
for thy profit, thou may draw for it when we have received thy car- 
goes. ‘This, I believe, thee will think reasonable, that the gentlemen 
should first see what they have for their money. This I can assure 
thee, that thee has to do with people that are not unreasonable in their 
expectations.” —p. 75. 


An excursion to Maryland and Virginia being planned for the 
succeeding autumn, Collinson sends him particular instructions, 
and letters of introduction, “ which letters come to J. Logan to 
save thee postage,” commending him to his friends in those parts, 
to Robert Gover, Col. Custis, Col. Boyd, Isham Randolph, &c. 
Anxious that his protégé should make a favorable impression, he 
adds a few words of exhortation as to dress. 


** One thing I must desire of thee, and do insist that thee oblige 
me therein: that thou make up that drugget clothes, to go to Virginia 
in, and not appear to disgrace thyself or me ; for though I should not 
esteem thee the less, to come to me in what dress thou will,—yet these 
Virginians are a very gentle, well-dressed people—and look, perhaps, 
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more at a man’s outside than his inside. For these and other reasons, 
pray go very clean, neat, and handsomely dressed, to Virginia. Never 
mind thy clothes: I will send more another year.”—p. 89. 


The following postscript to a later letter leads one to infer that 
the piant collector hardly needed this advice. 


“One thing 1 forgot to mention before, and what very much surprises 
me, to find thee, who art a philosopher, prouder than] am. My cap, 
it is true, had a small hole or two on the border; but the lining was 
new. Instead of giving it away, I wish thee had sent it to me back 
again. It would have served me two or three years, to have worn in 
the country, in rainy weather.”—p. 114. 


The following reminds us of a similar and equally explicit let- 
ter of Collinson’s to Linneus himself, published in the Linnean 
Correspondence. 


“The Systema Nature is a curious performance, for a young man 
{Linnzus ;] but his coining a set of new names for plants tends but to 
embarrass and perplex the study of botany. As to his system, on 
which they are founded, botanists are not agreed about it. Very few 
like it. Be that as it will, he is certainly a very ingenious man, and a 
great naturalist. As these were not in our mother tongue, was the 
only reason | did not send them to thee. I hope not to be forgetful for 
the future.”—p. 106. 


It would seem that Collinson was the first to send the Ameri- 
can Ginseng to China. 


“TI sent some Ginseng roots to China. If they sell well, a good 
profitable trade may be carried on. In the mean time sow the seed, 
and raise a stalk to furnish my friend, when he returns. Keep thata 
secret, and raise what thee canst: for | have an opinion it will turn to 
account, if my friend manages it rightly.”—p. 125. 

“Tam well assured it will prove a profitable commodity to China, 
who value it above anything. I have compared ycurs with the Chinese, 
and find them in all respects the same. Your proprietor was so kind 
to send me a considerable parcel, and I have trusted a particular friend 
with it, to carry to China, to see how they approve of it, and to find 
what price it bears; but my friend is under promise not to discover that 
it is American ; for if they know that, they are so fanciful it may not 
be so good as their own.” —p. 127. 


The next year brings Bartram another remittance. 


“1 could not omit sending thee the above-mentioned #20 10s. by 
Captain Wright, who is a most obliging man, and he knows thee, and 
perhaps may give the carriage, though I shall not receive the money 
this twelvemonth, nay, | have now some standing two years ; for it is 
very hard getting money of great people, though I give them my labor 
and pains into the bargain. They are glad of the cargo, but are apt 
to forget all the rest. They give good words, but that will not always 
do; but for thy sake, and if it will but contribute to keep thee in thy 
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circumstances, I gladly will do all, and much more, if it will but be of 
service to thee, and encourage thy ingenuity. 

“It is very entertaining to survey the great variety of mosses that 
there is with you, as well as with us. I have sent mine down to the 
Doctor, who admires at thy diligence. He observes paper is scanty, 
so has desired me to send thee half a ream of writing paper, which 
comes in a parcel per Captain Wright, with some paper for specimens. 

“‘ The books, Tournefort, are a present from Lord Petre, which | hope 
will make thee easy.”—pp. 140, 141. 


Lord Petre was one of the most enterprising and successful 
planters of that day. How largely Bartram’s collections enabled 
him to raise American trees, may be learned from the following 
extract. 

“The trees and shrubs raised from thy first seeds, are grown to 
great maturity. Last year Lord Petre planted out about ten thousand 
Americans, which, being at the same time mixed with about twenty 
thousand Europeans, and some Asians, make a very beautiful appear- 
ance ;—great art and skill being shown in consulting every one’s par- 
ticular growth, and the well blending the variety of greens. Dark 
green being a great foil to lighter ones, and bluish green to yellow ones, 
and those trees that have their bark and back of their leaves of white, 
or silver, make a beautiful contrast with the others. 

“The whole is planted in thickets and clumps, and with these mix- 
tures are perfectly picturesque, and have a delightful effect. This 
will just give thee a faint idea of the method Lord Petre plants in, 
which has not been so happily executed by any: and, indeed, they want 
the materials, whilst his lordship has them in plenty. 

“His nursery being fully stocked with flowering shrubs, of all sorts 
that can be procured,—with these, he borders the outskirts of all his 
plantations ; and he continues annually, raising from seed, and layer- 
ing, budding, grafting—that twenty thousand trees are hardly to be 
missed out of his nurseries.”—p. 145. 


The next year, however, an affecting letter of Collinson’s an- 
nounces to Bartram the death of his noble patron, of the small 
pox, in the thirtieth year of his age; and, with a fine tribute to 
his memory, adds :—“ All our schemes are broke. Send no seeds 
for him nor the Duke of Norfolk; for now he that gave motion 
is motionless ;—all is at an end.” Other subscribers, however, 
were found, and Bartram’s operations were continued. In the 
following extract, for Owegos read Oswego. Bartram had made 
a journey through the northern part of Pennsylvania and the 
country of the Five Nations to Oswego, an account of which 
was soon after published. 

“T thank thee for thy curious present of thy map, and thy draught 
of the fall of the river Owegos [?]. I was really both delighted and 
surprised to see it so naturally done,—and at thy ingenuity in the per- 
formance. Upon my word, friend John, I can’t help admiring thy 
abilities in so many instances. [I shall be sparing to say what more I 
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think. A man of thy prudence will place this to a right account, to 
encourage thee to proceed gently in these curious things, which belong 
to a man of leisure, and not to a man of business. ‘The main chance 
must be minded. Many an ingenious man has lost himself for want of 
this regard,—by devoting too much of his time to these matters. A 
hint thee will take in friendship: thy obliging, grateful disposition, may 
carry thee too far. Iam glad, and delight much in all these things— 
none more: but then I would not purchase them at the expense of my 
friend’s precious time—to the detriment of his interest, and business 
(now, dear John, take me right).—I showed them to Sir Hans. He 
was much pleased. Lord Petre deservedly much admires them ; and, 
indeed, does every one that sees them, when they are told who was the 
performer. 

* All this is writ by rote, or from memory, for I dare not, nay, I can- 
not look into thy letters; for | have no time to add more, but to tell 
thee—in the trunk of the Library Company, thee’ll find a suit of 
clothes for thyself. This may serve to protect thy outward man,— 
being a drugget coat, black waistcoat, and shagg breeches. And now, 
that thou may see that [am not thoughtless of thy better part, | send 
thee R. Barclay’s Apology to replenish thy inward man. So farewell. 
Success attend thee in all thy expeditions. The first leisure, will con- 
sider all thy letters. They are all carefully laid up. The chrysalises 
are all in fine order. [am in hopes of some new beauties. I can now 


add no more, but that I am thine. 
P. Cottinson.”—pp. 152, 153. 


Bartram was born, educated, and married in the Society of 
Friends, and was, we believe, still a member of the Society at 
this date (1742). His letters show a very independent and phi- 
losophizing turn of mind, and we may have occasion to cite here- 
after some unquakerly remarks of his on the subject of war. It 
is hardly to be wondered at, therefore, “ that the views which he 
entertained had led to his exclusion from the Society so early as 
the year 1758.” To take fully the point of his decidedly ungra- 
cious reception of the Quaker’s text-book which the London 
Friend had so kindly presented, it should be mentioned that Bar- 
tram had asked Collinson to purchase for him Tournefort, and 
other botanical works; to which his considerate correspondent 
had replied that they were rather costly.—‘‘ Now I shall be so 
friendly to tell thee that IT think this is too much to lay out. 
Besides, now that thee has got Parkinson and Miller, I would not 
have thee puzzle thyself with others; for they contain the an- 
cient and modern knowledge of botany. Remember Solomon’s 
advice: in reading (?) of many books there is noend.” Still the 
good Collinson always contrived in the end to have all these 
books sent to him, as presents. 

“July the 6th, 1742. 

** A few hours past, I received thy letters of March the 3d, and 20th, 
and April the 25th, 1742. 
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** Yesterday the ship arrived, which our dear friend Captain Wright 
sailed in from London, but alas! hath left her captain asleep in Nep- 
tune’s bosom: and now, such a mortal sickness is on board, that she 
is ordered to ride quarantine below the town. No goods can be got off. 

“*] heartily thank Sir Hans Sloane for his kind remembrance of 
me. I long to see his History ; und particularly M. Catesby’s books, to 
see what birds he hath figured, before I set out next week for a journey 
along our sea-coast, where I believe there are many birds which he 
omitted to draw—which | shall be very particular to observe their di- 
mensions, shape and colors, if | can compel them, by the charms of 
sulphur and nitre and lead, to let me dispose of them as I| think most 
suitable. 

“| shall endeavor to procure Lady Petre a humming-bird’s nest, and 
eggs, as soon as possible. I have not heard of any being found this 
year. They commonly build their nest upright upon a limb of a tree, 
and a little shake with the fall of the tree separates them. The fine, 
downy composition, is gathered from the stalks of our fern. The 
bladders of balm, which | sent thee, | gathered on the Balm of Gilead 
tree, on the Katskill Mountain,—a delicate, fragrant liquor, as clear as 
water. 

“[ design, next month, to go myself and gather some seed for you, 
which I hope will be as much pleasure to you, as fatigue and charge to 
me to get them. There is no more trust in our Americans, than curi- 
osity. Colonel Salisbury, who lives near them, sent me last winter, a 
very loving letter, affirming he did what he could to procure them, 
leaving orders, when he went to York, to gather them; but at his re- 
turn, there is none gathered. He sent a man on purpose to the moun- 
tains, to gather them ; but he said the birds had picked all the seed out, 
being very fond of them. 

“Tam glad my map and draught were acceptable, although clum- 
sily done,—having neither proper instruments nor convenient time ; 
being, most of them, in part of a first day, or by candle-light,—having 
no whole original but nature, nor time to take a copy,—being hurried 
in gathering or packing of seeds. 

“Tam greatly obliged to thee for thy necessary present of a suit of 
clothes, which just came in the right time; and Barclay’s Apology, I 
shall take care of, for thy sake. It answers thy advice, much better 
than if thee had sent me one of Natural History, or Botany, which I 
should have spent ten times the hours in reading of, while | might have 
labored for the maintenance of my family. Indeed, | have little res- 
pect to apologies and disputes about the ceremonial parts of religion, 
which often introduce animosities, cot ‘usion, and disorders in the mind 
—and sometimes body too; but, dez* Peter, let us worship the one 
Almighty Power, in sincerity of heavt, with resignation to His divine 
will,—doing to others as we would have them do to us, if we were in 
their circumstances. Living in love and innocency, we may die in 
hope.”—pp. 158, 159. 

Bartram, at Collinson’s request, had gathered some mosses, &c., 
for Dillenius, who in turn sent him a copy of his Historia Mus- 
corum. ‘This is acknowledged by Bartram, in the following ex- 
tract, and also to Dillenius himself, in a letter printed on pp. 31U-1 1. 
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“| received thy kind letter of June the 16th, and the seeds and book 
of Doctor Dillenius, last night. I take it to be the completest of that 
kind that ever was wrote ; for we don’t read that Solomon wrote of 
any plants of humbler growth than the hyssop: so I conclude he knew 
as little of mosses, as he did of the plants that grew beyond Mount 
Lebanon, or in America.”—p. 161. 


The subjoined extracts are from a letter of Collinson, in 1743-4. 


* Friend Joun :—The prices of microscopes are advanced to a guinea ; 
so | have only sent thee one, for thyself, and desire thy acceptance of 
it, with a book. * * At present, can give thee no assurance of any 
new contributors, only the Duke of Richmond and P. Miller continue, 
—who love new things; but whether so small a subscription will coun- 
tervail thy going among the saints, in New England, I must submit to 
thy consideration. * * * Dr. Dillenius has writ thee a letter ;—is 
greatly delighted with the last seeds, they are so good ; says that thou 
art the only man that ever did things to the purpose. The curiosities 
for Dr. Gronovius are gone for Holland, with the specimens. I have 
writ both to him and Linnzus, not to forget the pains and travel of in- 
defatigable John Bartram,—but stick a feather in his cap, who is as de- 
serving as the rest.”—p. 171. 


That is, to keep in mind a genus Bartramia. ‘The genus 
dedicated to him by Linnzus, in the Flora Zeylanica, however, 
proved to be only a species of Triumfetta; and the name was 
subsequently given by Hedwig to a fine genus of mosses. 

Bartram and Collinson occasionally make themselves merry at 
the expense of Dr. Witt, of Germantown, a remarkable character 
in his day, who dabbled in divination as well as botany, and was 
a little touched with quasi-Swedenborgianism, as would seem 
from the first part of the following extract. The latter part tes- 
tifies to Bartram’s accuracy of observation about the pine-cones. 


“I received the nails, calico, Russia linen, and the clothes for my 
boys: all which are very good and well chosen, and give great satisfac- 
tion. The only thing that gives me any uneasiness, is, that thee hath 
sent more than what is my due. 

** Now, though oracles be ceased, and thee hath not the spirit of di- 
vination,—yet, according to our friend Dector Witt, we friends that 
love one another sincerely, may, by an extraordinary spirit of sym- 
pathy, not only know each other’s desires, but may have a spiritual 
conversation at great distances one from another. Now, if this be truly 
so,—if I love thee sincerely—and thy love and friendship be so to me 
—thee must have a spiritual feeling and sense of what particular sorts 
of things will give satisfaction ; and doth not thy actions make it man- 
ifest? for, what I send to thee for, thee hath chosen of just such sorts 
and colors as | wanted. Nay, as my wife and I are one, so she is ini- 
tiated into this spiritual union ; for thee has sent her a piece of calico so 
directly to her mind, that she saith that if she had been there herself, 
she could not have pleased her fancy better. 
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“In opening those fine cones of Cluster Pine, I observed how close 
the scales adhered, which is contrary to all our pines and firs (except 
one species of the three-leaved pine); which, before they are well 
dried, spring open and shed all the seed out, which makes them the 
difficultest to gather. One may, in the beginning of the week, see the 
cones green—and before ihe latter end, all the seed that is geod will 
be shed out, especially the five-leaved, which you are so fond of—and 
which it is not possible for me to gather any great quantities thereof, as 
] wrote to thee, last year. 1 design to get what | can, yearly; but, as 
I can’t be in three or four hundred distant places in three or four days’ 
time, | can’t procure great quantities; and if | depend upon others’ 
assistance, | am sure of being deceived. 

** As our friend Miller seems to question my account of our pines, I 
now tell thee | generally take care to speak truth—even to those that 
I think will bestow no more pains of examination, than to tell me it is 
not sv,—to whom silence suits better than arguments—as ignorance 
doth to their capacity ; but, as | have a great opinion of Miller’s learn- 
ing and judgment, | am engaged in duty and friendship to inform him 
the best | can, at present. 

** All our pine cones are two summers and one winter, from their 
first appearance to their perfecting and casting their seed, but this one 
species,—which open not till the second or third year after they seem 
perfectly ripe. I have been much surprised at observing these trees 
have upon one branch all the cones of three, four, or five years’ growth, 
at once.’’—pp. 174, 175. 


An allusion to Franklin’s discovery occurs in a letter from Col- 
linson, dated January 11th, 1753, while writing of the great dif- 
ference between the climate of England and North America. 


‘*T have heard thunder but once this year, and that at a distance, 
whilst you have had it so terrible all over your continent,—as our friend 
Clayton writes me from Virginia; and we have had scarcely sufficient 
to make our ingenious friend Franklin’s experiment. * * I gathered 
such a nosegay on Christmas day, would have delighted thee to have 
seen it. In England, vegetation may be said never to cease; for the 
spring flowers tread so on the heels of the autumn flowers, that the ring 
is carried on without intermission.”—p. 189. 


Bartram is apt to complain, whenever his letters and commis- 
sions are not very promptly attended to. ‘This calls forth from 
Collinson the following mild rejoinder. 


“If my friend John Bartram knew better my affairs, my situation in 
life, my public business, my many engagements and incumbrances,— 
instead of being in a pet, that I answer not the letter he sends by one 
ship by the next that sails—he would wonder I do so well as I do, 
though he thinks it so ill. * * He should never suspect his friend, 
until he has better foundation for so doing. ‘To serve him, | ofien neg- 
lect my own business. His surmises are well meant; yet they arise 
from want of experience and not knowing me, and the share I have in 
the busy world, so well as I could wish; then he would not think me so 
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bad a correspondent. And I| dare venture, now I have given him these 
friendly hints, he will not think me so again; but continue his friendly 
and informing, as well as his entertaining correspondence. >» | 
thought he had known me better than to “think anything he sends me 
either lost or neglected. ° 

“The cranberry thrives wonderfully, pai is in blossom 5 every way 
agreeing with ours, but much larger. . 

“Pray give my thanks to Moses, for his two sanees In the box, 
with the other things, | have sent two fine Cedar of Lebanon cones, just 
come from thence. 

“There is a little token, ina en for Billy, ae pretty perfor- 
mance pleases me much. 

“Thy account of the frogs is very humorous; but would it not be 
more so, to import a cargo of them? And had I a park, or place in- 
closed, I would wish it. But as it is, strolling people and boys would 
destroy them. A bull-frog would surprise the whole village ; but then 
it would be certainly killed.”.—pp. 192, 193. 


On more than one occasion, Bartram alludes to a theory in re- 
spect to petrifactions and the formation of limestone, which he 
had communicated to Dr. Fothergill. Collinson seems not to 
have quite comprehended it; but Bartram writes,—‘ My dear 
worthy friend, thee can’t bang me out of the notion that lime- 
stone and marble were originally mud, impregnated by a marine 
salt, which I take to be the original of all our terrestrial soils.” 
p. 210. And Collinson afterwards writes, ‘ What shall we say 
to the strata abounding with fossil sea-shells, &c.? Very prob- 
ably, as thou conceives, the sea flowed higher, or once overflowed 
all.” —p. 237. 

Quite characteristic are Bartram’s remarks in the subjoined ex- 
tract from a letter in January, 1757. 

** Many birds, in their migrations, are observed to go in flocks,—as 
the geese, brants, pigeons, and blackbirds ; others flutier and hop about 
from tree to tree, or upon the ground, feeding backwards and forwards, 
interspersed so that their progressive movement is not commonly ob- 
served. Our blue or rather ash-colored, great herons, and the white 
ones, do not observe a direct progression, but follow the banks of rivers 
—sometimes flying from one side to the other, sometimes a little back- 
wards, but gener ally northward, until all places be supplied sufficiently 
where there is conveniency of food; for when some arrive at a partic- 
ular place, and find as many there before them as can readily find food, 
some of them move forward, and some stay behind. For all these wild 
creatures, of one species, generally seem of one community; and 
rather than quarrel, will move still a farther distance, where there is 
more plenty of food—like Abraham and Lot; but most of our domes- 
tic animals are more like their masters: every one contends for his 
own dunghill, and is for driving all off that come to encroach upon 
them.”—pp. 211, 212. 

Here is a curious letter of Collinson’s, p. 229, in which he re- 
proves Bartram for “grumbling and complaining, making no 
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allowances for accidents,” &c., and ending: “Really, friend 
John, complain on. 1 am now so used to that I shall not mind it 
for the future. But, as thou canst write diverting and curious 
observations, in this manner I expect to be entertained for the 
future, which will always give pleasure to thy old friend, P. 
Collinson.” The very next letter from Bartram, despatched, 
however, before he could have received his friend’s homily, suffi- 
ciently illustrates the fault which poor Collinson so amusingly 
deprecates : 
“ August the 14th, 1761. 


* Dear Peter :—lI have just now received two letters that came by 
the packet. 

* * “ My Yellow Slipper improves well; but the White declines. 
‘ Send double boxes for Pine and Powel and Williamson.’ Who is this 
Pine? ‘* Powel and Eddy desire but half the quantity of walnuts.’ 
Who is this Eddy? ‘ But all desire new things ; they are tired of old 
ones.’ Do they think | can make new ones? I have sent them seeds 
of almost every tree and shrub from Nova Scotia to Carolina; very 
few are wanting: and from the sea across the continent to the lakes. 
It’s very likely ignorant people may give strange names to tickle your 
ears withal; but, as I have traveled through most of these provinces, 
and have specimens sent by the best hands, I know well what grows 
there. Indeed, I have not yet been at the Ohio, but have many speci- 
mens from there. But in about two weeks | hope to set out to search 
myself, if the barbarous Indians don’t hinder me (and if I die a martyr 
to botany, God’s will be done ;—His will be done in all things). They 
domineer, threaten, and steal most of the best horses they can. None 
could have worse luck than I with your roots sent last fall and this 
spring.”—pp. 231, 232. 


The following touches upon politics. 
“London, May 22d, 1762. 


“* Whilst my dear John is in a melancholy mood for the loss of Pitt, I 
keep myself in equal poise; but the success in one scale, and his two 
rash French expeditions, on their coasts, in the other, in which he 
wantonly sacrificed so many brave Englishmen, to answer no purpose 
but his vain-glory. Had they been sent then to Martinico, some 
millions had been the difference to England. If we consider the num- 
ber of our ships taken, and their rich cargoes, the men useless, and the 
vast produce of that island kept from us, so all things put together (for 
this is a short sketch), I don’t find any cause to lament his abdication. 
We go on full as well without him. So prithee, my dear John, revive 
and don’t sink, and be Jost in doleful dumps under so terrible an event, 
which portends no harm that I can see ; for we have a brave King, and 
good men at the helm. Never fear: we shall keep Canada, and have 
a good peace ; and Pitt is as well pleased with his mercenary pension 
of £3000 per annum, and a title in reversion ; and has cleverly slipped 
his neck out of the collar, when it most became him to keep in, to serve 
his country, but he preferred serving himself before it. 
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“From one melancholy story we come to another ;—the loss of so 
many fine plants, which affects me more than the loss of Pitt. 

“It is a fair probation, how far the principles of vegetation may be 
maintained when removed from a warmer latitude toa colder. Art 
will assist nature. There are many fine plants that grow on this side 
the Tropics, if we will bestow a south wall on them, will thrive and 
flower well in our northern climate. 

* * * * * 

“I cannot advise, for I am fearful thy grand expedition to the lakes 
will be too much to undertake without suitable companions, for acci- 
dents may happen in so long a journey. But if it was thy resolution, 


my advice will come too late. So, my dear John, farewell. 
P. Cotiinson.”—pp. 235, 236. 


There are three letters from Bartram, written in the autumn of 
1763, after his visit to Carolina and Georgia, expressing a strong 
desire to explore the country of Canada and Louisiana for natural 
productions, adding, “ But this would alarm the Indians to the 
highest degree. All the discoverers would be exposed to the 
greatest savage cruelty, the gun, tomahawk, torture, or revengeful 
devouring jaws. Before this scheme can be executed, the Indians 
must be subdued, or drove above a thousand miles back. No 
treaty will make discovery safe.”—p. 224. And again—‘ The 
most probable and only method to establish a lasting peace with 
the barbarous Indians is to bang them stoutly, and make them 
sensible that we are men, whom they for many years despised for 
women. Until then it is only throwing away blood and treasure 
to make peace with them.”—p. 255. And in the same strain is 
the next letter. 

“November 11th, 1763. 

“ Dear worthy Perer:—lI have received my dear friend’s letter of 
August 23d, 1763. 

‘“*] think most of our people here look upon all our boasted acquisi- 
tions in North America to be titular, and that only of short duration, as 
the French still claim all one side of the Mississippi, and part of our 
side. They will draw the chief of their fur trade near them, and will 
always be setting the Indians against us, suppose we do keep possession 
of the lakes. But unless we bang the Indians stoutly, and make them 
fear us, they will never love us, nor keep peace long with us. They 
are now got so cunning, they will not sell their land, and stand so to 
their bargain as to let the people live quietly upon it. But when they 
want goods, it is but rob the traders, steal horses, plunder and insult 
the back inhabitants, and instead of us calling them to account for 
their mischief, we sue to them for peace, and give them great presents 
to kill no more white people for three or four years. By such pro- 
ceedings, they have us in the greatest contempt, believing they may do 
us all the mischief they please, and we are ready at any time to bey a 
peace with them for a few years, under great insults. 

“The variety of plants and flowers in our southwestern continent, is 

beyond expression. Is it not, dear Peter, the very palace garden of 
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old Madam Flora? Oh! if I could but spend six months on the Ohio, 
Mississippi, and Florida, in health, I believe I could find more curiosi- 
ties than the English, French and Spaniards have done in six score of 
years. But the Indians, instigated by the French, will not let us look 
at so much asa plant, or tree, in this great British empire.” —p. 256. 

To all this the benevolent Collinson replies in a more Qua- 
kerly way. 

“Ridgeway House, December 6, 1763. 

“| am here retired, all alone, from the bustle and hurry of the town, 
meditating on the comforts | enjoy ; and whilst the old log is burn- 
ing, the fire of friendship is blazing—warms my imagination with re- 
flecting on the variety of incidents: that hath attended our long and 
agreeable correspondence. 

“* My dear John, thou does not sities the law of right, and doing 
to others as we would be done unto. 

“* We, every manner of way, trick, cheat, and abuse these Indians 
with impunity. They were notoriously jockeyed and cheated out of 
their land in your province, by a man’s walking a track of ground in 
one day, that was to be purchased of them. 

“Your Governor promised the Indians if they would not join the 
French, that when the war was over, our troops should withdraw from 
Pittsburg. They sent to claim his promise but were shuffled off. 
They resented it, as that fortress was situated on their hunting country. 

“| could fill this letter with our arbitrary proceedings, all the colo- 
nies through; with our arbitrary, illegal taking their lands from them, 
making them drunk, and cheating them of their property. As their 
merciless, barbarcus methods of revenge and resentment are so well 
known, our people should be more careful how they provoke them. 

“Leta person of power come and take five or ten acres of my 
friend John’s land from him, and give him half price, or no price for it, 
how easy and resigned he would be, and tamely submit to such usage ! 
But if an Indian resents it in his way, instead of doing him justice, 
and making peace with him, nothing but fire and faggot will do with 
my friend John! He does not search into the bottom of these insur- 
rections. They are smothered up, because we ave the aggressors. 
But see my two proposals, in the October Gentleman’s Magazine, for a 
peace with the Indians. 

“* My dear John, I am glad thou art so happily recovered from that 
cruel complaint; and that our good Colonel escaped those terrible fel- 
lows. I hope such prudent measures will be taken as will put a stop to 
their ravages, and establish a lasting peace. 

“The peace that thou art so merry with, in your mock mourning, is 
only glorious by comparison ; [ mean by comparing it with that peace 
that Pitt would have made (but thanks to our enemies could not). 
Then you must have been thankful to him and the French, that they 
would allow you to keep your own narrow strip of land; but now your 
bounds are so extensively enlarged, how ungrateful! how unthankful 
you are! for ever grumbling, never pleased. I refer thee to the pre- 
liminary of Pit’s peace, and Bute’s. Facts speak louder than fac- 
oo, We all know here what Pitt’s 8 peace would have been, and what 

ute’s is. 
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** What a glorious scene is opened in that rich country about Pensa- 
cola—if that despised country is worthy thy visitation. But because 
Pitt did not get it, thou canst not venture there on any pretence! All 
beyond the Carolinas is forbidden ground. They are none of thy dar- 
ling Pitt’s acquisition ! 

** But thy son John may go witha good grace. Iam glad to find 
the spirit of Elijah rests upon him. * ” 

‘1 hope what I have writ will be read with candor. Our long friend- 
ship will allow us to rally one another, and crack a joke without offence, 
as none was intended by thy sincere friend, 

P. 257-259. 


Again. ‘I don’t wonder they should be jealous of the invasion of 
their property. Every man is tenacious of his native rights; and if 
you invade their rights you must take the consequences. Let those be 
well banged,—I may say well hanged—that by their unjust proceed- 
ings provoked the Indians to hostilities, knowing beforehand their cruel 
resentments.”’—p. 260. 


In 1765, when in his sixty-sixth year, Bartram was appointed 
the King’s Botanist in America, to explore the newly acquired 
country of Florida, &c. The appointment was announced by 
Collinson, in a letter dated April 9th, 1765. 


“I have the pleasure to inform my good friend, that my repeated 
solicitations have not been in vain; for this day I received certain in- 
telligence from our gracious King, that he had appointed thee his bota- 
nist, with a salary of fifty pounds a year; and in pursuance thereof, 
I received thy first half-year’s payment of thy salary, being twenty- 
five pounds to Lady day last, which I have carried to thy account. 

“ Now, dear John, thy wishes are in some degree accomplished, to 
range over Georgia and the Floridas. As this isa great work, and 
must be accomplished by degrees, it must be lefi to thy own judgment 
how to proceed.”—p. 268. 

“ John, thou knows nothing what it is to solicit at court any favor ; 
nay, though it is for their own interest, they are so taken up with public 
affairs, little things slip through their fingers. For all I can do, I can- 
not get thee letters of recommendation to any of the Governors. 

* All I can at present do, is, our good friend Ellis, who is appointed 
to an office in the Floridas, has writ to the Governors in thy favor. | 
send one here enciosed, and will send the other by next ship, * * 
So thou must make the best of it, and do what seems most agreeable 
to thy own inclination. Thou may think the appointment not enough. 
I did not expect any thing. So thou may use it, or refuse it, as thou 
likes best, or search as far as the salary will go to support it. In this 
case, I cannot advise thee. 

* As thou grows in years, thou will do well to consider if thy present 
constitution and habit of body can undergo the fatigue of such expe- 
ditions. e 

* Our good friend B. Franklin, grows fat and oly, There is hope 
of accommodation.” —pp. 269, 270. ° 
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Next, “It was highly acceptable to me to hear of my dear John’s 
safe arrival in Carolina, and to find his botanic genius began to exert 
itself in new discoveries. 1 wish thou may temper thy zeal with pru- 
dence, but I do not think it an instance of it when thou and Mrs. Lam- 
boll rambled in the intense heat of a midday sun. Perhaps it was to 
procure thee a seasoning.” —p. 270. 

“ Dr. Solander is a strange, idle man. I cannot get thy spring spe- 
cimens from him, is the reason thou hears nothing from me about 
them.”—p. 271. 


But there is no room to continue these extracts, nor to detail 
the misfortunes of Billy, (William Bartram,) who would be a 
planter upon the St. John’s River, and so get into trouble; nor 
to advert to some curious bits of early information of “some vast 
creatures, with the long teeth or tusks of elephants, but with 
great grinders, belonging to some animal not yet known.” 

Collinson’s last letter to John Bartram is dated July 6th, 1768. 
There is one to his son, Wm. Bartram, relating his continued ex- 
ertions for his benefit, dated the 18th of the same month ; and 
he died on the 11th of August, in the 75th year of his age. 
Bartram himself nearly reached his 79th year, and died, as Dr. 
Darlington has ascertained, on the 22d of September, 1777. 

There is a correspondence with Dr. Fothergill, beginning in 
1744, and continued to 1774. This distinguished physician and 
most benevolent man, took a lively interest in the Bartrams, father 
and son, especially after the decease of Collinson. A single ex- 
tract from a letter of his, in 1769, has some interest from its men- 
tion of a name afterwards so distinguished. 


“ This, perhaps, will be delivered by Dr. Rush, a young man, who 
has employed his time with great diligence and success in prosecuting 
his studies here ; who has led a blameless life, so far as | know; and 
it seems but just that those who have endeavored to deserve a good 
character, should have it when it may be of use to them,”’—p. 341. 


Two short letters to Linnzus are printed from Bartram’s 
draughts, one of which refers to a letter recently received from 
the Swedish botanist. “The letters from Linnzus to Bartram 
are all missing.” 

In one of those addressed to the Rev. Jared Eliot, of Killing- 
worth, Connecticut, Bartram gives him a detailed account of his 
mode of splitting rocks, even seventeen feet long, with wedges ; 
—in the very manner now practiced. 

There are few letters from Franklin, between 1757 and 1777. 
In one of them, dated January 7, 1769, he sensibly urges Bar- 
tram to undertake no more long and dangerous peregrinations, at 
his advanced age, but to devote his leisure hours to “a work that 
is much wanted, and which no one besides is so capable of per- 
forming—I mean the writing the natural history of our country. 
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I imagine it would prove profitable to you, and I am sure it would 
do you honor.”—p. 403. Repeating the same advice in a later 
letter, Franklin adds in the Poor Richard vein :— 


** It is true, many people are fond of accounts of old buildings, mon- 
uments, &c.; but there is a number who would be much better pleased 
with such accounts as you could afford them; and for one I confess, 
that, if I could find in any lialian travels, a receipt for making Parme- 
san cheese, it would give me more satisfaction than a transcript of any 
inscription from any old stone whatever.”—p. 403. 


The correspondence of Bartram occupying a greater number of 
pages than was expected, the editor felt obliged to restrict very 
much his selections from the correspondence of Marshall, the au- 
thor of Arbustum Americanum. 

Humphry Marshall, the founder of the second botanic garden 
in this country, and the author of “the first truly indigenous 
botanical essay published in this western hemisphere,” was born 
in West Bradford, Chester County, Pennsylvania, on the 10th of 
October, 1722. His father was a native of Gratton, in Derby- 
shire, England, who came to Pennsylvania about the year 1697, 
and settled near Darby, but afterwards removed to the forks of 
the Brandywine. Humphry, who was the eighth of nine chil- 
dren, “used often to state, that he never went to school a day 
after he was twelve years of age, and consequently he was in- 
structed only in the rudiments of the plainest English education. 
He was employed in agricultural labors until he was old enough 
to be apprenticed to the business of a stone-mason, which trade 
he followed for a few years, and until his marriage, after which 
he took charge of his father’s farm. In 1764, he built with his 
own hands a brick addition to the paternal dwelling, when he 
also erected a green-house adjoining it, “doubtless the first con- 
servatory of the kind ever seen, or thought of, in the county of 
Chester.” From the second story he projected a little observa- 
tory, in which to indulge his foudness for astronomical observa- 
tions. From the letters of his correspondents, the good Dr. Foth- 
ergill and Dr. Franklin, we find that the latter ordered a reflect- 
ing telescope for Marshall, to which the former added a microscope 
and a thermometer, and paid for the whole! And a later letter 
from Franklin acknowledges the reception of Marshall’s “ ebser- 
vations on the spots of the sun,” which he communicated to the 
Royal Society, where they were highly spoken of, and a portion 
was printed in the Philosophical Transactions, vol. 64, p. 194. 
In 1773, he purchased a tract of land adjoining the site of the 
present village of Marshallton, where he built, like Bartram, with 
his own hands the house, of which the editor has given a picto- 
rial representation. At the same time he laid out the botanical 
garden which he long sustained, and which “soon became the 
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recipient of the most interesting trees and shrubs of our country, 
together with many curious exotics, and also a numerous collec- 
tion of herbaceous plants.” In 1785, his account of our forest 
trees and shrubs, a 12mo volume of about 200 pages, was pub- 
lished. He attained the age of 79 years, but with a partial loss 
of sight during his later years; and died on the 5th of No- 
vember, 1801. He was born in the Society of Friends, and lived 
and died an exemplary member of that fraternity. 

It was only while engaged in collecting and editing the bio- 
graphical materials of this interesting volume, that Dr. Darling- 
ton ascertained that our two botanical patriarchs were not only 
men of kindred minds and pursuits, “ but that they were actually 
cousins-german, the sons of two sisters. James Hunt of King- 
sessing, in the county of Philadelphia, had the happiness to call 
those ladies his daughters, and the rare privilege of enumerating 
two of the earliest and most distinguished botanists of Pennsyl- 
vania among his grandchildren.” His cousin Bartram probably 
awakened his enthusiasm for horticulture and botany, and pro- 
moted his efforts. Fitly are their names and memorials here as- 
sociated, and heartily do we acknowledge our obligations to Dr. 
Darlington for the unwearied editorial labors which have given 
us the interesting volume that we have now so inadequately no- 
ticed,—a volume which every where abounds with curious and 
important facts for the naturalist and the historian, and which res- 
cues from oblivion so many memorable particulars of the lives 
and times of our earliest devotees to science. 

Besides the notes scattered through the work, the editor has 
given, in a preface, a brief, but very accurate survey of the pro- 
gress of botany in North America,—of which science he is him- 
self one of the most sedulous and successful votaries. A. Gr. 


Arr. XV.—Vibrations of Trevelyan’s bars by the Galvanic 
Current ; by Prof. Cuas. G. Pace, Washington, D. C. 


Tur vibration of Trevelyan’s bars by the action of heat is an 
experiment more interesting than familiar, and one which has 
been variously and vaguely explained by most authors. It will 
not be necessary for me to recapitulate the several descriptions 
and solutions of this phenomenon, as the novel experiment about 
to be detailed will embrace substantially the whole subject. 

About a year since, while exhibiting to a class the vibration of 
these bars by heat, it became inconvenient to prolong the experi- 
ment, as the vibration ceases as soon as the temperature of the 
bar is somewhat reduced, and I was induced to seek for some 
method by which the vibratory motion could be produced and 
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continued at pleasure without the trouble of reheating the bars 
for each trial. After various fruitless efforts | obtained a most 
beautiful result by using the heating power of a galvanic current. 
Fig. 1 shews the mode of performing the experiment with the 


battery. A and B are the two forms usually given to Trevelyan’s 
bars which, when to be vibrated by the action of heat, are made 
of brass, and weighing from one to two pounds, and after being 
sufficiently heated, are placed upon a cold block of lead as seen 
in fig. 2. The two bars 2, 

may be placed upon the 

same block though the vi- 

brations are apt to interfere 

when two are used. When 

the bars are to vibrate by 

the galvanic current, they 

may be of the same size 

and form as above, and of 

any kind of metal,—brass or 

copper or iron, however, seeming to be most convenient. One 
or both of the bars may be placed at once without reference to 
temperature upou the stand, as in fig. 1, the bars resting upon me- 
tallic rails, E, I’, which latter are made to communicate each with 
the poles of a galvanic battery of some considerable heating 
power. ‘Two pairs of Daniell’s, of Smee’s, or of Grove’s battery 
of large size are sufficient. The battery I employ consists of two 
pairs of Grove’s with platinum plates four inches square. The 
vibration will proceed with great rapidity as long as the galvanic 
current is sustained. 

In fig. 2, one pole of the battery is connected with the metallic 
block and the other pole with mercury in a little cavity in the 
centre of the vibrating bar. The experiment succeeds much better 
with the rails, as in fig. 1, and quite a number of bars may be 
kept in motion by increasing the number of rails and passing the 
current from one to the other through the bars resting upon them. 


1. 
A 
L 
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The rails are best made of brass wire or a strip of sheet brass, 
though other metals will answer, the harder metals which do not 
oxydate readily, however, being preferred. A soft metal like lead 
is not so favorable to the vibrations in this experiment, although 
in Trevelyan’s experiment lead seems to be almost the only 
metal that will answer to support the bar which is usually made 
of brass. 

Prof. Graham and other authors have attributed the vibration 
of 'T’revelyan’s bars to the repulsion between heated bodies, and 
others have classed the phenomenon with the spheroidal state of 
heated bodies. I do not consider that any repulsive action is 
manifested or necessary in either of these cases, nor do I know of 
any instance in which a repulsion has been proved between heat- 
ed bodies. It is obvious some other solution is required for this 
curious phenomenon, and it appears to me that the motion is due 
to an expansion of the metallic block at the point of contact, and 
upon this supposition, it appears plainly why a block of lead is 
required. ‘That is, a metal of low conducting power and high 
expansibility is necessary, and lead answers these conditions best. 
In a future communication I will anlayze this matter and explain 
more fully. 

The size of the bars may be very much increased when the 
galvanic current is employed, and some curious motions are ob- 
served when long and large cylinders of metal are used. If they 
are not exactly balanced, which is almost always the case, they 
commence a slow rolling back and forth until finally they roll 
entirely over, and if the rails were made very long they would 
go on over the whole length. An inclination of the rails is re- 
quired in this case, but it may be so slight as not to be percepti- 
ble to the eye. 


3. 


If along rod of some weight be placed across one of the bars, 
as shown in fig. 3, the vibrations will become longer, and by way 
of amusement, I have illustrated this with a galvanic see saw as 
it may be termed. 


a 
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It is well known that where mere contact (without metallic 
continuity) is made by metals conveying the galvanic current, 
the metals become most heated at the points of contact, and if 
the current be frequently broken, the heat at these points is still 
more augmented. It is for this reason we are able to use various 
kinds of metals for the experiment, without reference to their 
conducting powers and expansibilities. 

Washington, D. C., Dec. 3d, 1849. 


Art. XVI.—On four new species of. Hemiptera of the genera 
Ploiaria, Chermes, and Aleurodes, and two new Hymenoptera, 
parasitic in the last named genus ; by 8. S. Havpeman. 


Prorartia macunata, Hald. 1847. Proceed. Acad. Nat. Se. 3,151. 
Brown, darker beneath, above whitish sericeous ; head subglobu- 
lar posteriorly, eyes black and prominent, a transverse impression 
between them: antenne and feet annulate with brown and white: 
mesonotum fulvo-sericeous, with an oblong marginal dark brown 
macula; base transversely rectilinear between the wings, with a 
pale medial elongated spine directed backwards between the 
closed wings: superior wings pale gray covered with whitish 
reticulations and pale brown macule ; apex and a larger marginal 
triangle towards the base, dark brown, divided by pale reticula- 
tions, which leave a series of large spots around the apex.—2 
lines long. Pennsylvania in June and July: rare. This species 
is the analogue of the European P. vagabunda, to which it bears 
a close resemblance. ‘The first description was taken from a mu- 
tilated specimen. 

CHERMES CASTANE®. F'lavous, thorax, pectus, and eyes black ; 
wings translucent, inner half of the stigma scarcely discolored ; 
ist and 3d transverse nervure normal ; 2d arising from the middle 
of the Ist and terminating in the normal position; posterior 
wings without nervures: feet and antennz pale fuscous. The 
wingless individuals are entirely flavous, with the eyes rufous. 
Inhabits both sides of the leaf of the chestnut, forming lines 
along the midrib, and causing the leaf to curl. Pennsylvania 
in August and September. 

ALeuropes aBUTILONEA. White, body pale flavous, with a tinge 
of greenish: wings each with a single nervure, the superior ones 
with two irregular obscure bands across them, and a circular 
apical spot: eyes black, double upon each side, inferior ones large 
and prominent: thorax above, with large irregular fuscous spots ; 
abdomen with 3 or 4 transverse lines of the same color: rostrum 
as long as the head, 2-articulate, apex black: antenne with the 
basal articulation robust: feet with short hairs, slender, dimerous. 
3 lin. long. 
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Larva oval, plane above and beneath, elevation about one 
third the length, periphery vertical; pale flavous, the larger indi- 
viduals with a conspicuous dark dorsal vitta. 

Found upon the lower surface of the leaves of Sida (Abutilon) 
abutilon, to which the larva is immovably attached. It is some- 
times so abundant that there are from 50 to 100 in half an inch 
square, causing the leaf to curl and die. The perfect insect is 
very active, walking and flying readily, and leaping from | to 13 
inches. It seems nearest allied to A. bifasciatus, Steph. Wheu 
the imago first appears the wings are more translucent and the 
dark fasciz are entirely wanting, so that it might be taken fora 
distinet species. 

Burmeister’s figure of A. proletella, Lin., exhibits 2 nervures, 
probably because the wings were in contact when drawn, which, 
on account of their translucency, would allow the nervures of 
both to be seen at the same time. Found in Pennsylvania from 
August to the middle of October. 

A. cornt. Size and general appearance of A. abutilonea: body 
pale flavous: eyes black; wings pure white, without bands. 
Pennsylvania in September and October ; the larva and imago on 
the inferior surface of the leaves of Cornus sericea. 

Larva flavous, the dise of the larger individuals dark brown: 
the margin is ciliate with white. A great many are destroyed in 
the larva state by Amitus corni, {ald., a minute parasitic hyme- 
nopterous insect. 

Amitus, (a new genus.) Minute, robust, head transverse, eyes 
with distinct facets; palpi 0. Antenne shorter than the body, 
filiform, geniculate ; in the g densely verticillate from the 3d ar- 
ticulation, 10-articulate, scapus somewhat curved, thickened to- 
wards its apex, nearly as long as the 3 following ; 2d short and 
thick, subfusiform, its apex truncate; 3d as long as the 2d but 
thinner, and obconic; 4th nearly as long as the 2d and 3d united, 
robust towards its apex: 5-9 cylindrical and subequal, but be- 
coming shorter towards the apex: apical artic. elongate conical 
With its apex acute: in the 9? 8-articulate, shorter than in the 
male, with the fusiform apical articulation longer, exceeding the 
2 preceding ones; the 2d artic. is robust, and longer than in the 
g. Thorax robust and elevated, mesonotum with an entire trans- 
verse impression. Wings covered with scattered hairs; about as 
long as the entire body, the greatest width of the anterior ones 
equalling one-third their length ; widely ciliate from the apex to 
their middle on the posterior side: entirely without nervures ; 
anterior ones with the radial margin obtusely concave ; posterior 
ones nearly as long as the anterior ones, and 4d of their width, 
middle of their anterior margin slightly advanced and provided 
with 2 hooks for attachment to the anterior pair. Abdomen ses- 
sile, movable, depressed, convex above and below, subcordate, 


110 S. S. Haldeman on new Insects. 


fully as wide as the thorax, but longer, basal segment composing 
3 of the whole, besides which there are 4 small segments (9 ): 
ovipositor not exserted. Feet (¢ 9) slender elongate, pentame- 
rous, posterior femora incrassated, anterior tibiz with an inferior 
apical bifid spine curved beneath the basal artic. of the tarsus, 
which is concave beneath, and armed with a dense pectiniform 
series of bristles as in Cinetus. 

The chief sexual distinction is that (in addition to the scapus) 
in the @ the 2d and 4th articulations of the antenne are incras- 
sated, and in the 9 only the 2d, which is moreover one of the 
longest in the 9 and one of the shortest in the g. Their cloth- 
ing is also distinct, being long, rigid, and curved forward in the 2, 
and short and straight in the 9. The antenne have no pedi- 
cellus, although, from their translucency at the joints, the round 
base of the 2d articulation moving in the first, bears some re- 
semblance to one. 

The want of palpi and the ciliate wings would place this genus 
in Mr. Westwood’s subfamily Mymarides, the wings however, 
are not narrowed, and there is no vestige of a nervure, so that I 
prefer considering it as a distinct type under the name Amitides. 
The name, from «, wro; (a thread,) is in allusion to the absence 
of nervures. 

A. ateuropinus. Polished back, clothed with minute white 
hairs ; a transverse impression above the mouth ; antennz rufous, 
apex brownish ; anterior feet and all the trochanters and tarsi, pale 
rufous ; posterior tarsi, the final joint of the others, and the base 
of the anterior femora, discolored. # millim. long, or 1} to the 
end of the wings in repose. 

Parasitic in the larva of Aleurodes corni, Hald., of which it 
destroys a great many. I found it with that insect beneath the 
leaves of Cornus sericea, on the margin of a water course. It 
leaps, walks and flies with facility, and when touched, simulates 
death. ‘The antennz are kept in a constant state of vibration. 
I have kept them a week or more, living in confinement. The 
ova (crushed from the ovaries) are fusiform, rounded at one ex- 
tremity and produced at the other like the neck of a flask. 

Two mutilated specimens of another species of parasite were 
raised with the preceding and imperfectly examined. The color 
is pale flavous; the wings have a subcostal nerve not quite 
straight, ending in a short stigmal branch about the middle, the 
wings in all other respects as in Amitus; feet slender and ap- 
parently pentamerous ; eyes black, covered with numerous short 
erect bristles, more distinct than in Chelonus: head, thorax and 
abdomen closely united, thorax large, abdomen with the sides 
parallel and the apex obtusely rounded, in one specimen ( @ ?) the 
abdomen seems but half the width of the thorax, and in the 
other its sides form straight lines with it; antenn@ (see annexed 
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figure) 5-articulate, shorter than the body, scapus narrowed to- 
wards its apex, 2d articulation obconic, 3d and 4th very short, 
5th oar-shaped, (whence the 


generic name,) longer than all 

the preceding united, widened 

towards the apex, which is ob- 

tusely rounded. It may possibly be parasitic in the larva of the 
Amitus described above, as it is somewhat less in size. I pro- 
pose to name the yenus Erermocervus, and the species E. cornt. 


Columbia, Pa., Dec., 1849. 


SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND Puysics. 


1. On the comparative Cost of making various Voltaic Arrangements ; 
by Mr. W. S. Warp, (Proc. Brit. Assoc., 1849, in Athen., No. 1142.) 
—The author stated that a series of calculations founded on data, pro- 
duced to the Chemical Section at Swansea, showed the efficient power 
of three generally used forms of battery known as Smee’s, Daniell’s, 
and Grove’s, would be equal when 100 pairs of Smee’s, 55 pairs of 
Daniell’s or 34 pairs of Grove’s were used, and that the expense of 
working such batteries as regards a standard of 60 grains of zinc in 
each cell per hour, would be about 6d., 7/d. and 8d. respectively. 

This communication led to conversations on the economy of the elec- 
tric light and electro-magnetic engines, in which Dr. Faraday, Mr. 
Shaw, Mr. Hunt, Mr. Elkington and other gentlemen joined, Dr. Far- 
abay remarked on the imperfect character of the electric light, and its 
inapplicability for the purposes of general illumination ; all objects ap- 
pearing dark when the eye was embarrassed by the intensity of the 
electric arc.—Mr. Suaw and Dr. Percy instanced the magneto-electric 
machines which are employed at Birmingham for electro-plating, in 
which the current cost of the motive power—viz., a sleam-engine to 
put the magneto-electric machine in action, was the only working cost. 
—Mr. Exvkineron stated that they had never been induced to abandon 
the voltaic battery which they employed in their manufactory, finding it 
more economical than the magneto-electrical machine of which he was 
the patentee. He also stated the remarkable fact that a few drops of 
the sulphuret of carbon added to the cyanid of silver in the decompo- 
sing cell, had the property of precipitating the silver perfectly bright, 
instead of being granulated so dead as it is when thrown down from 
the solutions ordinarily employed. 

2. Researches on Wax ; by Benjamin Cottins Bronte, (Phil. Mag. 
for Oct., 1849, p. 244.)—In this Journal for May, 1849, we have given 
an abstract of the first and second memoirs of the author upon this sub- 
ject; the present is a continuation of the same investigation, and we 
can bestow upon it no higher praise, than to say that it is throughout 
characterized by the ability and conscientious accuracy which com- 
mended the previous memoirs to the confidence of chemists. In these 
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it will be remembered he has described cerine, the part of ordinary 
wax soluble in boiling alcohol; which consists essentially of cerotic 
acid ina free state. ‘The chinese wax was found to be a compound 
ether, analogous to spermaceti, which by fusion with potash is resolved 
into a cerotate and cerotol, the latter the alcohol of this series (C, ,). 
The portion of ordinary wax which remains afier repeated treatment 
with boiling alcohol, is generally designated as myricine ; it is greenish, 
uncrystalline, and melts at 64° C. Dilute potash has no action upon it, but 
it is saponified by boiling witha concentrated solution, or fusion with hy- 
drate of potash. The result is a mixture of potash salts with neutral 
bodies analogous to cerotol ; but the separation of these is very difficult 
and tedious ; by decomposing the soap by an acid, and treating the 
mixture with alcohol, the greater solubility of the acids effects a par- 
tial separation. The neutral waxy matter thus obtained, yields by re- 
peated crystallizations from ether, or better from coal naphtha, a highly 
crystalline body of a satiny lustre and a fixed melting point of 85° C. 
This substance which constitutes the greater portion of the myricine is 
a new alcohol which yields by analysis the formula C,, H,, O, (C,, 
H,. O); to this the author gives the name of melissine, but for rea- 
sons given in speaking of the alcohol of cerotic acid, melissol would 
be preferable. By fusion with potash lime it yields melissic acid C,, 
H,, 0, (C,,, Hg, O02), which resembles the preceding wax acid but 


30 


fuses at 88°—89° C. The action of chlorine upon melissol, a chlorin- 
ized aldehyde, chlor-melal (melissal) ; its action with sulphuric acid is 
also precisely similar to cerotol, a coupled acid being formed. By heat, 


part distils unchanged, and part is converted into water and a hydro- 
carbon. 

The principal acid resulting from the saponification of myricine, is 
one which when purified from accompanying acids still more fusible, 
has a fixed melting point of 62° C. ‘This was found by its analysis 
and by that of its silver salt, to be the palmitic or ethalic acid C,, H,. 
O,, (C,, 

The distillation of myricine gives a mixture of acids and hydro-car- 
bons ; the first part of the distillate consisting almost entirely of acids 
and the final portions of the hydrocarbons ; an odor of butyric acid is 
observed during the process. The whole product was saponified, and 
the acids resulting, when purified by repeated crystallization, gave pure 
palmitic acid. 

Among the hydrocarbons is one which from the examination of Ett- 
ling, was supposed to be identical with the paraffine of Reichenbach 
and isomeric with olefiant gas. Mr. Brodie’s analyses confirm those of 
Ettling, but the fusing point of the hydro-carbon from wax, when pu- 
rified by pressing in blotting paper, repeated crystallization from ether, 
distillation from potassium, and re-crystallization from ether, is raised to 
62° C., while the paraffine of Reichenbach melts at 42°°5C. The 
analyses of this substance show that it is one of the hydro-carbons rep- 
resented by (C, H,)a, (Rin M. Gerhardt’s notation,) and as the differ- 
ence between its fusing point and that of melissol is the same as exists 
between cerotene and its corresponding alcohol, the author regards this 
as the hydrocarbon C,, H,, (C,, H,,) and designates it as melene 
(better me/issene). 
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By careful crystallization from ether or a mixture of ether and 
naphtha, a highly crystalline substance may be obtained from crude 
myricine, (fusing at 64° C.), which has a melting point of 72°C. The 
numbers obtained by its combustion correspond very closely with the 
formula C,, H,, O,, which is that of the palmitic ether of melissol ; 
this compound is regarded by the author as the origin of the alcohol 
and acid obtained by the saponification of myricine. 

The other products of the saponification are neutral bodies of lower 
fusing points than melissol, which by the action of potash and lime 
yield acids apparently belonging to the type Cn H (C H)n O,, but 
they have not yet been obtained sufficiently pure to be well character- 
ized. Associated with the palmitic acid is another acid, soft, very sol- 
uble and of a low melting point; but its separation from the palmitic 
acid is very difficult. A specimen of beeswax from Ceylon, fusing at 
65°°5 C., was found to contain not cerotic acid, but to possess all the 
characters of the crude myricine from ordinary wax, yielding by sapo- 
nification melissol and palmitic acid. T.S. Hunt. 

3. On the Phosphoric Ethers; by F. Vocer1.—(Compt. Rend. des 
Trav. de Chemie, March, 1849, p. 85, from Pogg. Anal., t. Ixxv, p. 282.) 
When phosphoric anhydrid is exposed to the vapor of ether, it absorbs 
it and becomes liquid ; this liquid diluted with water and saturated with 
carbonate of lead, yields a precipitate of phosphate of lead with the 
sparingly soluble phosphovinate P O.,C, H, O, 2PbQO; the solution 
evaporated at a low temperature, yields first lamina of the latter salt, 
and finally groups of needles of a new compound, which the author 
calls biethereophosphate of lead, PO,,2C, H, O, PbO. This salt fu- 
ses at 356°, and at a higher temperature is decomposed into phosphate 
and phosphovirate of lead, with the evolution of white vapors which 
condense into a neutral colorless liquid, miscible with ether, alcchol, 
and even with water. This M. Vogeli regards as the phosphoric ether 
PO.,3C, H,O. Phosphoric anhydrid with absolute alcohol likewise 
furnishes the two acids; and ether dissolves in syrupy phosphoric acid, 
but produces only the ordinary phosphovinate. 

{These new vinids illustrate beautifully M. Gerhardt’s views of the 
functions of polybasic acids, and his law of basicity.* The phosphoric 
acid, which is tribasic, has hitherto been known to yield but one com- 
pound with alcohol, the phosphovinic acid, which being the product of 
its reaction with but one equivalent of alcohol, is necessarily bibasic. 
The new acid coniaining the elements of two equivalents, is monobasic, 
while the third compound with three equivalents of the vinic elements 
is in accordance with the same law, neutral. In relation to phosphoric 
acid PH, O, (P, O,, 3HO in the Berzelian notation), these are deri- 
ved from its reaction with respectively one, two, and three atoms of alco- 
hol, C, H, O, and the elimination of a corresponding number of atoms 
of water. The first acid being already known as the phosphovinic, the 
new acid may be appropriately called the phosphodirinic, and the neu- 
tral ether, phosphotrivinid or phosphovinid. Their formulas in the no- 
menclature of M. Gerhardt will be 


* Précis de Chim. Org., tom. ler, p. 102. Also this Journal, Sept., 1847, p. 177, 
and July, 1849, p. 89, et seq. 
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Phosphate, P(H,) 
Phosphovinate, P(H,,C, H, 0) O, 
Phosphodivinate, . P(H,2C, H, O) O, 
Phosphotrivinid, P(3C, H, O) O,.] 


4. On the Estimation of Nitrous acid; by H. Scuwanz.—(Liebig’s 
Annalen, April, 1849.)—This process is founded on the decomposition 
of urea by nitrous acid into carbonic acid and nitrogen, noticed by M. 
Millon, and employed by him in the estimation of urea. (See this 
Jour., vol. vi, p. 256.) 

The well known twin flask apparatus of Will and Fresenius is used ; 
in one flask sulphuric acid is employed as usual—in the other a solu- 
tion of urea and the nitrite to be analyzed. The apparatus is weighed, 
sulphuric acid is drawn over, and when the reaction is finished, a sufli- 
cient quantity of air is passed through the flasks, and a second weighing 
gives the loss of CO, and N. A loss of 1:00 answers to ‘76 of nitrous 
acid. G. C. ScHAFFER. 

5. New mode of preparing Nitrogen; by B. Cornenwinper.—( Ann. 
de Chim. et de Phys., July, 1849.)—No former process for obtaining 
pure nitrogen is both easy and expeditious. The author employs the 
remarkable decomposition of nitrite of ammonia by heat, into nitrogen 
and water—but instead of the salt formally prepared, he makes use of 
solution of nitrite of potash and hydrochlorate of ammonia. ‘Through 
a solution of caustic potash, sp. gr. 1°38, is passed nitrous gas (obtain- 
ed from the reaction of starch 1 pt. and nitric acid 10 pis.) until the 
product is acid, the solution is then made alkaline by caustic potash, 
and may be preserved in this state without change. ‘lo prepare nitro- 
gen, add to | vol. of this solution 3 vols. of very strong solution of hy- 
drochlorate of ammonia, and heat moderately in a small flask—the gas 
is disengaged very soon, and the decomposition goes on very regularly. 
To remove the smal! quantity of ammonia set free by the slight excess 
of caustic potash, the gas must be passed through water acidulated with 
sulphuric acid. ‘The nitrogen thus obtained is said to be perfectly pure. 

{An economical substitute for the solution of the nitrite prepared 
as described above, would be found in the nitrite of potash obtained 
by cautiously heating nitre—in this case there would be sufficient excess 
of alkali te ensure the stability of the salt in solutioa. } G.C.S. 

6. New Process for detecting Iodine and Bromine ; by M. A. Rey- 
noso.—(Comptes Rendus, April, 1849.)—To avoid the well known 
difficulties in the use of chlorine, it is proposed to employ peroxyd of 
hydrogen to set free the iodine or bromine. A fragment of binoxyd 
of barium is put into a test tube, and water, hydrochloric acid and 
starch paste are added—when we wish to test for iodine, as soon as bub- 
bles arise, the liquid to be tested is poured in. In testing for bromine, 
ether must be substituted for starch paste. 

When su!phurets, sulphites, or hyposulphites are present, on account 
of the absorption of oxygen to form sulphates, &c., more than the 
usual quantity of peroxyd of hydrogen is required. ‘The sulphate of 
baryta formed, retards the action unless the mixture is agitated, and in 
fact it is better in all cases to do so to hasten the evolution of the peroxyd 
of hydrogen. ‘This process is said to indicate the presence of less than 
1 part of iodide of potassium in 100,000 of water. G.C.S. 
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7. On the amount of Ammonia contained in the Atmosphere ; by M. 
Fresenivus.—T he quantitative determination of the ammonia in the at- 
mosphere, by M. Griiger, gave grms. ammonia or 0°988 carb. 
amm. in 1,000,000 grm. of air. In this determination, the quantity of 
ammonia already existing in the chlorid of platinum, (used to precipi- 
tate the ammonia collected from the air,) was not determined. In an 
experiment made by Dr. Kemp, 3°68 grms. of ammonia, or 10°37 car- 
bonate of ammonia were obtained. In this case the ammonia was ab- 
sorbed by a solution of corrosive sublimate, and the quantity estimated 
from the white precipitate formed. 

The very great discrepancies in these experiments, led M. Fresenius 
to renew the investigations. ‘I'wo gasometers of 10,000 cub. centime- 
«tres (610 cub. in. or about 11 qts.) each, were arranged so as to fill 
one in the day, the other at night. ‘To each of these there was at- 
tached a collecting apparatus of two small flasks connected together 
and containing dilute hydrochloric acid (1 pt. acid sp. gr. 1°12, and 20 
pts. water). For forty days the air was passed through the apparatus. 
The quantity passed by day was 345,250 cub. cent., (about 12-2 cub. 
ft.) by night 344,250 cub. cent. (about 12-1 cub. ft.) 

The usual precautions in estimating ammonia by chlorid of platinum 
were observed. ‘The ammonia already existing in the chlorid of plati- 
num was estimated, making use of the same quantity as that employed 
in the two experiments. ‘I'he ash of the filters was also very carefully 
determined. 

The air which passed during the day and night gave respectively 
‘0027 and -0029 of platinum and ash, from which ‘00064 and -00067 
were to be deducted for the ash, and ‘00182 for’ platinum, from deter- 
mination of ammonia previously existing in the chlorid. The remain- 
ders were 00024 and ‘00041 platinum. From this it would result that 
1,000,000 grms. of air contain during the day ‘098 grm. of ammonia, or 
‘283 carb. amm.—during the night *169 ammonia, or 474 carb. amm. 

The author presents these results as an approximation, the quantity 
of ammonia obtained being too small for accurate results, as any error 
in weighing or determining the ash, would produce an enormous differ- 
ence in the results. G.C.S. 

8. On the varieties of Chloroform; by MM. Sovpeiran and Mi- 
aLu&.—(Journ. de Pharm., July, 1849.)—Chloroform is obtained, as is 
known, both from common and methylic alcohol (pyroxylic spirits) — 
the products although generally considered as identical in composition, 
have such different properties as to render an investigation very de- 
sirable. 

The methylic chloroform differs from the alcoholic in having an em- 
pyreumatic and nauseous odor, a lower specific gravity and a lower 
boiling point, while its effects upon the system are disagreeable, produ- 
cing sickness and heaviness in the head. The properties are commu- 
nicated by a substance which could be separated by repeated rectifica- 
tion over chlorid of calcium, the salt retaining it. By washing with 
water, an oil was separated, lighter than water, with a boiling point ri- 
sing from 185° to 271°, and possessing a peculiar and very strong em- 
pyreumatic odor. Chlorine is a constituent. Sulphuric acid was found 
to be the most suitable substance for destroying this impurity of the 


116 Scientific Intelligence. 


chloroform, which was then found to be in every respect identical with 
that obtained from common alcohol. 

This impurity amounted in some commercial chloroforms to 6 per 
cent. Chloroform from common alcohol, furnished a very small quan- 
tity of an oil containing chlorine, but differing from that before de- 
scribed. 

The authors consider these oils as chlorinated compounds intermedi- 
ate between ch!oroform and one of the chlorids of carbon. They also 
advise that the preparation from methylic alcohol should not be used 
for inhalation, even that from common alcohol needing a redistillation, 
as the residue obtained wili be found to produce in a remarkable degree 
headache and giddiness. 

The authors have also noticed the curious fact that, when chloroform 
is poured upon a double filter, part runs through and part is congealed 
by rapid evaporation, into silky scales. G.C.S. 

9. On the Composition of Shea Butter and Chinese Vegetable Tal- 
low; by Dr. R. T. Tuomson, and Mr. E. T. Woop, (Phil. Mag., May, 
1849.)—The Shea butter first noticed by Mungo Park, appears to be 
very abundant in the regions along the Gambia and Niger, and consti- 
tutes one of the principal articles of commerce among the African na- 
tives. It is apparently identical with the Galam butter, and is obtained 
from a species of Bassia. The fruit of this tree is about the size of a 
pigeon’s egg—with a shell about as thin, and “ the kernel when new is 
nearly all butter.” 

The fat as obtained by crushing the nut and boiling with water, is 
white with a shade of green—solid at common temperatures, like soft 
butter at 25°, and a clear liquid oil at 110°. 

When saponified, this oil yields a fat acid, which when purified from 
a small quantity of oleic acid, fuses at 142°, and on analysis proves to 
be margaric acid. 

Chinese vegetable tallow has been long known as derived from the 
fruit of the Stillingia sebifera, it is hard and white, with a shade of 
green. It fuses at about 80°. Saponified it yields an acid which soft- 
ens at 143°, but only becomes quite fluid at 154°. The authors suppose 
it to be principally margaric acid with a mixture of stearic. 

From the apparently unlimited supply, it is suggested that both of 
these oils might be advantageously employed in soap making. G.C.S. 

10. On the occurrence of Butyric Acid in the Fruits of the Soap tree ; 
by Dr. von Gorup Besanez, (Journ. fiir Prakt. Chem. in Chem. Gaz.) 
—The seeds of the Sapindus saponaria, when pounded and softened in 
water, are used for washing linen. The peculiar odor led to an exam- 
ination. On distilling with water combining the distillate with soda, 
and again distilling with sulphuric acid, a quantity of pure butyric acid 
was obtained. 

The fruit of the tamarind by the same treatment furnished formic 
and acetic acids, the odor of butyric acid was at the same time devel- 
oped. As formic acid was also obtained from the fruit of the soap tree, 
and as tartaric acid exists in both fruits, the author is disposed to think 
that the butyric, acetic, and formic acids are derived from the oxydation 
of tartaric acids. With this opinion, as far as butyric acid is con- 
cerned, few chemists will agree. G.C.S. 
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11. On the preparation of Hyposulphite of Soda; by M. Facer, 
(Journ. de Pharm., May, 1849.)—The salt of commerce contains more 
or less of sulphate; if prepared from disulphite of soda and sulphur, 
the product contains a large quantity of sulphate and but little hypo- 
sulphate. The neutral sulphite should therefore be used. It is best 
prepared by the following process. 

A solution of carbonate of soda is divided into two equal portions, 
one of them is saturated with sulphurous acid to form the bisulphite, 
which is then rendered neutral by the second portion. ‘There is pres- 
ent however, an excess of sulphuric acid, owing to the solvent action of 
the water. ‘This is to be expelied by boiling before adding the sulphur, 
which may be added afterwards and the solution boiled without risk. 

G.C.S. 

12. On the amount of Lime in Lime Water; by M. Wirrtstein, 
(Buchner’s Report in Chem. Gaz.)—Of cold water, 732 parts dissolve 
1 part of anhydrous lime. The solution in boiling water gave uncer- 
tain results—1311, 1495 and 1579 parts of boiling water dissolving 1 
of lime. 

13. On the preparation of Succinic acid from Malate of lime; by 
Liesic, (Liebig’s Ann., April, 1849.)—Piria has shown that impure 
asparagine in solution ferments and furnishes succinate of ammonia. 
(See this Journal, vol. vi, p. 421.) Now asparagine is simply the amid 
of malic acid (malamid). M. Dessaignes with a view to confirm the 
relation between malic acid and asparagine, devised the following ex- 
periment. Neutral malate of lime was exposed under water for about 
3 minutes—at the end of which time besides carbonate of lime, muci- 
laginous matter, &c., there was obtained a crop of crystals which afford- 
ed succinic acid. Liebig has fouud that a fermentation got up with 
yeast or putrefying cheese, produces the same result in a far shorter 
time. The following proportions are recommended,—3 pounds crude 
malate of lime are mixed with 10 Ibs. water at 104° and 4 oz. putrid 
cheese previously rubbed up with water. At 86° to 104 the fermenta- 
tion is over in five or six days. The heavy granular crystalline deposit 
formed, is a double salt of succinate and carbonate of lime. ‘This is to 
be well washed with cold water, and dilute sulphuric acid added until 
effervescence ceases: an equal amount of dilute sulphuric acid is again 
added and the whole boiled until the granular form of the deposit 
disappears. A linen bag is used to separate the gypsum which is 
washed, and the liquid in them concentrated until a pellicle appears. 
Concentrated sulphuric acid is then added to decompose some bisuccinate 
of lime remaining in the succinic acid. Water is next added and the suc- 
cinic washed out and purified as usual. 3 Ibs. of malate of lime fur- 
nished 15 to 16 oz. of dazzling white acid. 

[in the United States, the cheapest source of malic acid is the common 
sumach, the salt contained in the heads of this plant is the acid malate 
of lime, which should be neutralized for the preceding process. 

It is rather singular that M. Liebig should lay the whole obligation of 
science for this discovery to the account of M. Dessaignes, while his 
experiments were undertaken with direct relation to those of Piria 
which are much older, as shown by the above reference to the pages 
of this Journal. G.C.S. 
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14. Chemical Analysis of a Calculus from the bladder of a Whale ; 
by Wituiam Ketter, M. D., (Proc. Acad. Nat. Sci., Philad., July, 1849, 
p- 185.) —Whalers report that it is not unusual to find a number of cal- 
culi in the bladder of the whale. ‘These calculi are about the size of 
a hen’s egg, on the surface very smooth, and of a white color. On 
breaking them they are seen to be formed of concentric layers, from 
the thickness of a sheevof paper to that of a quarter of an inch; the 
chemical composition throughout being very nearly the same. Mr. 
Saul Muller and myself took for analysis different layers, and found 
them of the same composition. The chief constituent of the calcu- 
lus is the double phosphate of ammonia and magnesia. The quantity 
of ammonia could not be directly ascertained, passing off at the sum- 
mer temperature. But it will be seen that the quantity of phosphate of 
magnesia found, wil! answer to the quantity of ammonia and water 
found necessary for the formation of the double phosphate. 

The pulverized stone was first exposed to the heat of a water bath, 
to ascertain the quantity of water; heated with ether and alcohol to 
find the quantity of fat; then dissolved in nitric acid, the residuum in- 
cinerated, the loss was organic matter and uric acid, while the residu- 
um was silicic acid. The quantity of magnesia was ascertained as am- 
moniaco-magnesian phosphate, the phosphoric acid as phosphate of iron. 
The carbonic acid, the quantity of which was very small, was found 
by the apparatus of Will and Fresenius. The rest of the component 
parts were in such smal! quantities that they could not be weighed ; 
they were iron, lime, chlorine and soda. ‘The ammonia and water 
were ascertained by calculation. 


Found. 
P,O, 2721 
MgO 15°75 


Calculated. 
P,O, 2721 
MgG 15°75 


Fat 0:39 NH, 6:08 
2°66 HO 44°59 
SiO, 2:18 Fat 0-89 
HOU 32°17 t 2°66 
co, 0-05 SiO, 218 
CO, 0:05 
80°41 - 
Traces of NaO, CaO, FeO, Cl. 98-9] 

15. On the presence of Fluorine in the Waters of the Firth of Forth, 
the Firth of Clyde, and the German Ocean ; by G. Witson, M.D., (Proc. 
Brit. Assoc., 1849, in Athen., No. 1142.)—In 1846, the author announced 
the discovery to the Royal Society of Edinburgh, of fluorine as a new 
element of sea water. He was led to search for it, after observing that 
fluorid of calcium possesses a certain small but marked solubility in wa- 
ter, which explains its occurrence in springs and rivers, and necessitates 
its occasional, if not constant presence in the sea. The only specimens 
of sea water he had examined before this summer, were taken from 
the Firth of Forth, at Joppa, about three miles from Edinburgh. He 
obtained the mother-liquor or bittern from the pans of a salt work there, 
and precipitated it by nitrate of baryta. The precipitate after being 
washed and dried was warmed with oil of vitriol in a lead basin, cover- 
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ed with waxed glass having designs on it. The latter were etched in 
two hours, as deeply as they could have been by fluor-spar treated in 
the same way, the lines being filled up with the white silica, separated 
from the glass. ‘The author has recently examined in the same way 
bittern from the salt-works at Salicoats, in the Firth of Clyde, but the 
indications of fluorine were much less distinct than in the waters on the 
East Coast. On procuring, however, from the same place, the hard 
crust which collects at the bottom and sides of the boilers used in the 
evaporation of sea-water, he found no difficulty in detecting fluorine in 
the deposit. ‘This crust or deposit consists in greater part of sulphate 
of lime, and of carbonate of lime and of magnesia, but it contains also 
much chlorid of sodium, and the other soluble salis of sea-water, en- 
tangled in its substance. When sulphuric acid, accordingly, is poured 
on it, it gives off much hydrochloric and carbonic, as well as some hy- 
drofluoric acid, and the latter is thus swept away before it has time to 
corrode the glass deeply. ‘The author preferred, nevertheless, to use 
the crust exactly as he got it, that the proof of the presence of fluorine 
might not be impaired in validity by the possibility of that substance 
being introduced by the water or re-agents which must have been em- 
ployed, had the chlorids and carbonates been separated from the crust 
by a preliminary process. The crust, accordingly, after being dried 
and powdered, was placed along with oil of vitriol in a lead basin cov- 
ered by a waxed square of plate glass, with letters traced through the 
wax. A single charge of the crust and acid corroded the glass very 
slightly, but by replenishing the basin with successive quantities of these 
materials, whilst the same plate of engraved glass was used as the cover, 
he found no difficulty in etching the glass deeply. Operating in this 
way, he has found fluorine readily in the boiler deposit from the waters 
of the Firths of Forth and Clyde. It is a less easy matter to subject 
the waters of the open sea to the requisite concentration, before exam- 
ination. It occurred to the author, however, that the incrustations which 
are periodically removed from the boilers of the ocean steamers would 
serve to determine the question whether fluorine is a general constitu- 
ent of the sea. He made application, accordingly, at Glasgow and 
Leith for the deposits in question. It appears, however, that the deep- 
sea steamers which leave the former have their boilers cleaned out at 
other ports, so that he has as yet been unsuccessful in procuring crusts 
from the west coast of Scotland. He has obtained at Leith the crust 
from the boiler of a steamer called the Isabella Napier, which trades be- 
tween that port and Wick, so that the greater part of the water consum- 
ed as steam by its engines is derived from the German Ocean, although 
aportion is necessarily obtained from the Firth of Forth. ‘The crust 
from the boilers of this vessel was treated in the way described, and at 
once yielded hydrofluoric acid. A single charge, indeed, of the mate- 
rials marked the glass distinctly, and four charges deeply. We may 
therefore infer that fluorine is present in the waters of the German 
Ocean, for different portions of the deposit yielded it readily, and marked 
glass as deeply as the deposit from the water of the Firth of Forth did, 
which could not have been the case if the whole crust had not con- 
tained fluorine pretty equally diffused through it. From what is known 
of the comparative uniformity in composition of sea-water, it may safely 
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be inferred that if fluorine be present in the waters of the Firths of 
Forth and Clyde, and in the German Ocean, it will be found universal- 
ly present in the sea. Mr. Middleton, before 1846, came to the con- 
clusion that fluorine must be present in sea-water, since it occurred, as 
he had ascertained, in the shells of marine mollusca. Silliman, junior, 
without a knowledge of Middleton’s views, drew the same inference 
from its invariable presence in the calcareous corals brought to America 
by the United States expedition from the Pacific Ocean. The author 
has found fluorine abundantly present in the teeth of the Walrus, which 
points to its existence in the Arctic Ocean ; and it seems so invariably to 
associate itself with phosphate of lime, that it may be expected to occur 
in the bones of all animals marine and terrestrial. ‘The author has 
found fluorine likewise in kelp from the Shetlands, but much less dis- 
tinctly than he aoticipated. Glass plates were only corroded so far as 
to show marks when breathed upon. Prof. Voelker, also, was kind 
enough at the author’s request to search for fluorine when analyzing the 
ashes of specimens of the sea pink (Statice Armeria), which had grown 
close to the sea shore, and contained iodine, and found fluorine in the 
plant. When all these facts are considered, it is not too much, the au- 
thor thinks, to urge that fluorine should now take its place among the 
acknowledged constituents of sea-water. He has entered at length into 
the consideration of the natural distribution of this element, and into 
other details connected with it, in a paper in the ‘ Transactions of the 
Royal Society of Edinburgh, vol. xvi, part 7, and in a communication 
made to the Association at its Southampton meeting. The Statice Ar- 
meria may certainly be added to the list of plants containing fluorine, 
and so may the Cochlearia Anglica, in specimens of which obtained 
from the Bass Rock, and analyzed in Dr. Wilson’s laboratory, Dr. Voel- 
ker has also detected this element. 

Specimens of etched glass were shown to the Section in illustration 
of this communication. 

Prof. Forchammer confirmed the results of Dr. Wilson. He had 
examined sea-water from near Copenhagen, and found fluorine in every 
instance. He had also examined many shells and marine products 
from various localities, and they all gave the same body—the quantity 
of which was always greater in sea than in land animals. Mr. Pearsall 
thought he had detected fluorine in many waters from springs and rivers. 

16. On the Artificial Production of certain Crystallized Minerals, 
particularly Oxyd ‘of Tin, Oxyd of Titanium, and Quartz ;: by M. A. 
Davusrée, (Compt. Rend., 27th Aug., 1849, 227.)—In a memoir pre- 
sented in 1841 to the Academy, the author showed that the fluorids 
appeared to have played an important part in the formation of stan- 
niferous veins. ‘This idea which was then supported only by obser- 
vations on the structure and composition of deposits of tin, is now con- 
firmed by experiment; for by imitating the process of nature as there 
explained, he has obtained crystallized oxyd of tin. Not having the 
apparatus suitable for the production of the stannic fluorid, he em- 
ployed in its place the chlorid of that metal—the great analogy ex- 
isting between the fluorids and chlorids permitting this extension of the 
results obtained on the last to the corresponding fluorids. 
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The method consists simply in bringing at the same time in a red 
hot porcelain tube two currents, one of chlorid of tin and one of vapor 
of water. The oxyd of tin which results from the decomposition of the 
two vapors, lines the mouth of the tube with mineral crystals. When 
the perchlorid of tin is introduced, dissolved in a current of dry car- 
bonic acid, (in place of vaporizing the perchlorid by heat alone,) the 
crystals are obtained of a larger size. The crystals thus obtained are, 
generally, colorless with the adamantine lustre belonging to the natural 
mineral, and so hard as readily to scratch giass. Although very small 
they have the edges and angles perfectly sharp. From the modifica- 
tions of the crystals, M. Daubrée regards the oxyd of tin as a new exam- 
ple of dimorphism, of which the new form of the artificial mineral is 
a right rhombic prism, while the natural mineral has the form of a 
square prism. ‘The artificial crystals always have the two vertical trun- 
cating faces greatly extended, so as to present forms much resembling 
Brookite. The artificial tin crystals have the same longitudinal striz, 
parallel to the vertical edges of the primary. The angle of the two 
truncating faces (133°) is the same as in brookite—(e* on e?=134° 
Levy): thus the artificial rhombic oxyd of tin is isomorphous with 
brookite. 

The natural oxyd of tin has for a long time been recognized as iso- 
morphous with rutile. It appears from these results that the two pri- 
mary forms of oxyd of tin correspond exactly to the two forms of 
titanic acid. ‘This isodimorphism furnishes a new and remarkable in- 
stance of the geometrical relation which unites the two primal forms of 
adimorphous body. The density of the artificial oxyd of tin, which 
is 6-72, is inferior to that of the square prismatic variety. The density 
of brookite as compared with rutile, is the same. In two isodimorph- 
ous substances, it happens, therefore, that the molecular arrangement 
of the square prismatic form is more dense than that of the right- 
rhombic. 

Because the artificial oxyd of tin has a form different from that of 
the native mineral, we are not at liberty to conclude that the two crys- 
talline systems correspond to modes of production which are very dif- 
ferent from each other; for in the Oisans and in Switzerland, the same 
veins and ofien the same specimens contain at least two of the species 
of titanic acid, anatase and brookite. The conditions are therefore 
very similar, which decide the change of molecular equilibrium, pro- 
ducing the two forms of titanic acid. 

The vapor of perchlorid of titanium treated by the same methods to 
which the chlorid of tin was submitted, gave titanic acid in little brist- 
ling mammillary masses, the crystalline points perfectly sharp, but 
of microscopic dimensions. These little crystals have the form of 
brookite. 

The chlorid and fluorid of silicon, treated in the same manner in a 
porcelain tube, gave unsatisfactory results, but repeating the trial in an 
earthen retort, and in a crucible protected in an outer crucible and 
heated to a white heat, he obtained in two experiments a deposit of sil- 
ica of a vitreous fracture, the mammillary surface of which presented 
here and there very small crystalline faces, among which are visible 
triangular faces like those in quartz. 

Seconp Series, Vol. IX, No. 25.—Jan., 1850. 16 
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17. On the origin of the Titaniferous veins of the Alps, (ibid., 229., 
—Many districts of the Alps are known by the beautiful crystals of 
rutile, anatase and of brookite, which they furnish. The minerals 
which compose these veins have encrusted previously existing fissures 
in the same manner as metalliferous veins, properly so called. The 
mode of occurrence of the titaniferous veins of Saint Gothard and of 
Oisans, recalls in most particulars, certain small stanniferous veins 
which the author has already shown elsewhere, to be posterior to the 
rock which contains them. These veins, however, are injected inti- 
mately into the encasing rock. The penetration of crystals of rutile 
into the interior of crystals of specular iron and of quartz, proves that 
these three minerals have been precipitated, if not simultaneously, at 
least under the same conditions. Now the specular iron of these veins 
recalls by its brilliancy and peculiar form the specular iron of volcanic 
regions, which as has been shown by Gay Lussac and Mitscherlich, 
has been produced from the decomposition of chlorid of iron by the 
vapor of water. 

We seem authorized in assigning a similar origin to the specular iron 
of these titaniferous veins. This first assumption is strengthened if we 
remember that titanic acid which has been obtained only in an amorph- 
ous condition by methods heretofore known, disposes itself in crystals 
when its chlorid is treated at an elevated temperature by the vapor of 
water ; so it is the same with silicic acid. Thus by a threefold reason 
are we led to conclude that the minerals of the Alpine titaniferous veins, 
owe their origin to the decomposition of their respective chlorids and 
fluorids by the vapor of water. it favors our view that while in the 
volcanic districts the chlorine has entirely disappeared from the deposits 
of specular iron; yet in the Alpine veins we still find many evidences 
of the presence of this agent. It is in fact deposited at the same time 
with the three species of titanic acid—the fluorids, fluor-spar which is 
frequent, the fluo-silicates (mica rich in fluorine), the fluo-phosphates 
(apatite), and lastly the borosilicates (axinite and tourmaline); these 
each are, so to speak, a complementary product of the fluo-silicates. 
The apatite of St. Gothard contains 0-002 of hydrochloric acid, show- 
ing that chlorine was not wanting during the formation of these veins. 
Moreover, the presence of crystallized hydrous silicates, as chlorite 
and various species of zeolites, serves to show that water also bore its 
part in the filling up of these titaniferous veins. 

We arrive, therefore, by proofs of a different character, as well 
from a study of the deposits as from direct experiment, to the conclu- 
sion that rutile, anatase, brookite, specular iron, and at least in part the 
quartz, which fill up the narrow veins of St. Gothard aud Oisans, have 
been formed from the decomposition of the fluorids of titanium, of si- 
licium, and of iron, associated with fluorids of boron and of phosphorus, 
and probably also with chlorids of the same bodies. From these several 
combinations which are volatile and undecomposable by heat alone, 
(but which are instantly decomposed by the vapor of water,) and from 
the reactions which have operated upon the encasing rocks, have re- 
sulted the fixed substances which now fill the titaniferous veins. 

The author then proceeds to amplify the subject by applying the 
foregoing facts and reasonings to other localities and combinations of 


minerals. 
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1. Analysis of Schuylkill Water; by M. H. Boys, (Proc. Amer. 
Assoc., 1848, p. 123.)—The following enalysis is published by M. Boye, 
with full details of the process he adopted. We here cite his results.* 

Grains in 1 gallon. In 100 residue. 
Alkaline chlorids, 0-153 3°75 
Alkaline sulphates, . 0-560 13°74 
Alkaline carbonates, . 0-185 4°53 
Carbonate of lime, P 2-190 53°67 
Carbonate of magnesia, ; : 0-484 11°87 
Alumina and oxyd of iron ene ?) Zz 077 188 
Silica, “B95 9-68 


Organic matter, . 036 0°88 


Total residue, 4:080 100-00 
By a separate experiment, total residue, 4°42] 
The above numerical results reduced to 10,000 parts of water, and 
given, as obtained by analysis, without endeavoring to arrange the in- 
gredients in the manner in which the analyst may consider them as 


combined in the water, will stand thus :— 
In 10,000 parts. 


Sulphuric acid, 0:051775 
Carbonic acid, ‘ 0-220195 
Potassa and soda, . 0-076723 
Lime, 0-211350 
Magnesia, 0:040095 


Alumina and —_ of iron a (phosphates ?) 0:013200 


07:03493 
Deduct water in chlorohydrates, 0:004022 


Total residue in 10,000, 0°699471 


The following exhibits a tabular view of the different amounts of 
solid, fixed, and insoluble residue obtained by Prof. Silliman and M. 
Boyeé— 

Boyé. 
Grains in 1 gallen. | Grains in 1 gallon. 
Solid residue, 4-080 5°50 at 212°. 

4-421 } at 250 or over. | 
Fixed at a red heat, 3°794 calculated | 4°26 

from the above. | 3°69 by direct experiment. 
Insoluble in water, 2-896 | 2°145 


2. On Acid and Alkaline Springs; by Prof. W. B. Rocers, (Proc. 
Amer. Assoc., 1848, p. 94.)—In this communication after referring to 


* For Prof. B. Silliman’s, Jr., examination of the same water, see this Sanadh {2 }, 
ii, 218. 
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the principal classes of mineral springs, thermal and of ordinary tem- 
perature, and comprehended under the terms acidulous, saline, sulphu- 
retted and chalybeate, Prof. R. entered into a particular account, geo- 
logical and chemical, of two very distinct classes of springs of fre- 
quent occurrence in the Appalachian region, particularly in Virginia 
and Eastern Tennessee. ‘The one is remarkable for containing a con- 
siderable amount of free sulphuric acid, along with sulphates of iron 
and alumina, the other is distinguished by containing a small quantity of 
carbonate of soda, along with carbonate of lime and magnesia, much 
silica and some carbonic acid and sulphuretted hydrogen. 

These springs are of very common occurrence in the slates and shales 
known as the Marcellus, Hamilton, &c., in the New York series, and 
designated in the nomenclature of the Profs. Rogers, as the post-me- 
ridial, older and newer slates and shales respectively. In those parts 
of these formations, which abound greatly in decomposing bisulphuret 
of iron, and which are not interstratified with calcareous beds, the 
springs which occur belong to the former of the two classes. Such, 
for example, are the celebrated Alum springs and Brinkley’s springs 
near the eastern base of the great Warm Spring mountain in Virginia. 
At these and similar localities, the crumbling slates are imbued with 
the products of the decomposed pyrites, and yield to the infiltering wa- 
ters a portion of free acid, as well as sulphates of iron and alumina. 
But what is specially remarkable in the composition of these waters, is 
the fact, that the proportion of free sulphuric acid present, often very 
greatly exceeds that which the oxydation of the bisulphuret could fur- 
nish. This excess Prof. R. proposed to explain in the following way: 
While the bisulphuret is subject to oxydation, as above mentioned, a part 
of the sulphates thus formed, reacting with the organic matter, always 
present in these rocks, gives rise to sulphuretted hydrogen gas. ‘This 
again, as recently shown by Dumas, in the presence of air and organic 
matter, gives birth to sulphuric acid—and thus the additional supply of 
this acid, formed at the expense of the sulphates, will be imparted to 
the percolating water. 

Of the second, or alkaline springs, Prof. R. stated, that they were 
found in the same general slaty belt with the others, but always in con- 
nection with those parts which contain more or less carbonate of lime. 
Instances of these springs are seen in the Grey Sulphur and Dibbrell’s 
springs, as well as many others in Virginia and Tennessee. 

The absence of sulphuric acid in these waters, is an obvious conse- 
quence of the reaction between the carbonate of lime and the acid in 
passing into the mass. ‘The same reaction giving rise to the evolution 
of a great amount of carbonic acid, would, as it were, saturate the 
pores of the slate with this substance, which, in virtue of its large ex- 
cess, would have power to decompose the sulphuret of sodium, and per- 
haps other salts present, and thus give origin to the small amount of 
carbonate of soda, which imparts alkalinity to these waters. The great 
proportion of silica, in the solid residuum of these springs, may doubt- 
less be ascribed to the solvent power of the alkaline carbonate. 

3. On Reptilian foot-marks in the gorge of the Sharp Mountain near 
Pottsville, Pa.; by Isaac Lea, (Proc. Amer. Phil. Soc., 1849, p. 91.) 
—The object of this communication is to announce to the Society, that 
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I have discovered the foot-prints, in bas-relief, of a reptilian quadru- 
ped, lower in the series than has yet been observed. On the Sth of 
April last, in the examination of the strata in the gorge of the Sharp 
Mountain, near Pottsville, Pa., where the Schuylkill breaks through it, 
a large mass of remarkably fine old red sandstone attracted my atten- 
tion. Imprinted upon it, | was surprised to find six distinct impressions 
of foot-marks, in a double row of tracks, each mark being duplicated 
by the hind foot falling into the impression of the fore foot, but a little 
more advanced. ‘The strata here are tilted a littie over the vertical, 
and the surface of rock exposed was about twelve feet by six, the 
whole of which surface was covered with ripple marks and the pits of 
rain drops, beautifully displayed in the very fine texture of the deep 
red sandstone. 

The six double impressions distinctly show, in the two parallel rows 
formed by the left feet on the one side and the right feet on the other, 
that the animal had five 
tues on the fore feet, 
three of which toes were 
apparently armed with 
unguinal appendages. 

The length of the double 
impression is four and 

a quarter inches ;* the 
breadth four inches ; the 
distance apart in the 
length of the step of the 
animal thirteen inches ; 
across, from outside to 
outside, eight inches. 
The mark of the drag- 
ging of the tail is dis- 
tinct, and occasionally 
slightly obliterates a 
small part of the im- 
pressions of the foot- 
marks. The ripple 
marks are seven toeight 
inches apart, and very 4 
distinct, as well as the + 
pits of the rain drops. 
These foot-marks as- 
similate remarkably to 
those of the recent Alligator Mississippiensis, and are certainly some- 
what analogous to the Cheirotherium. 

The geological position of this reptilian quadruped is of great inter- 
est, from the fact that no such animal remains have heretofore been 
discovered so low in the series. Those described by Dr. King, in the 
great western coal field, are only eight hundred feet below the surface 
of the coal formation. (No. 13, of Prof. Rogers, the State Geologist.) 


* The figure is rather more than half the natural size of the impression. 
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The position of the Pottsville “ foot-marks” is about 8500 feet below 
the upper part of the coal formation there, which is 6750 feet thick, 
according to Prof. Rogers, and they are in the ‘red shale,” (his No. 
11,) the intermediate siliceous conglomerate (No. 12) being stated by 
him to be 1031 feet thick at Pottsville. These measurements would 
bring these foot-marks about seven hundred feet below the upper sur- 
face of the old red sandstone. 

A mass of coal plants exists immediately on the northern face of the 
heavy conglomerate, here tilted ten degrees over the vertical, and form- 
ing the crest and “* back-bone” of Sharp Mountain. ‘This conglomerate 
mass is about one hundred and fifty feet thick at the western side of 
the road below Pottsville. On the same road side, about 1735 feet 
from these coal plants, is the face of the rock, tilted slightly over the 
vertical, and facing the north. lt is proper to state, that the limestone 
of the old red sandstone exists here, about two feet thick, and underlies 
these “ foot-marks” sixty-five feet. I was fortunate enough to obtain 
these impressions in a large and heavy slab, which is now in my pos- 
session. 

On the slab there are obscure remains of other organized matter ; 
small spots, with filamentous radiations, and a small bone or reed-like 
mark, which is difficult to make out. 

4. Gold on the farm of Samuel Elliot, Montgomery County, Md., 
thirty miles from Baltimore, (Proc. Amer. Phil. Soc., 1849, p. 85.)— 
The locality has been known but a few months, and appears to be val- 
uable. Three samples examined at the mint, yielded as follows :— 


No. 1 yielded at the rate of 744 grains per ewt. of ore, or $610 00 per ton. 
No. 2 “ 78720 


No. 3 ‘ 206 . 


Average, 

The quartz which forms the matrix of the gold, crops out amidst a 
decomposed talcose slate, so that quarrying is very easy. Ores of cop- 
per and iron are also present. 

Messrs. Bowman & Ebbett, of New York, state that much gold ap- 
pears to be disseminated throughout the gangue, in so minute a state 
of division, as to be invisible to the naked eye. 

5. Gold of California, (from a letter to one of the editors from Rev. 
C. S. Lyman, dated, San Francisco, Oct. 29th, 1849.)—The gold the 
past season has turned out much better than was expected. Many rich 
deposits, in all parts of the mines, have been opened. On the middle 
fork of the Rio de los Americanos, two men recently dug $28,000 ir 
two months. I saw a portion of it in lumps of the size of hens’ eggs 
and larger. The Mariposa has yielded several similar prizes and so 
has the Mokelemnes. But for these few fortunate diggers, there are 
thousands who scarce earn a dollar a day. From the best information 
I can get, industrious workers have not averaged more than eight or 
ten dollars a day—some estimate it much lower; multitudes do not pay 
expenses, particularly clerks, professional men and others unaccus- 
tomed to hard work. 

The gold has at last been discovered in place—in veins penetrating 
quartz beds—on the Mokelemnes and in the vicinity of the Mariposa 
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and one or two other places. I have this from gentlemen who have 
seen the veins and who are reliable witnesses. These veins are of 
course not worked yet, as it is more profitable to dig the wash gold. 
One of these veins has been ‘* denounced” (as it is termed) under the 
Mexican laws, by Mr. Fremont. The working of the innumerable rich 
veins, which undoubtedly will be opened in the mountains, will consti- 
tute an immense and profitable mining business for centuries. I have 
no fear that the gold, as many imagine, will all be dug out ina year 
or two. 


lll. Borany anp Zoo.oecy. 


1. Description of a Nut found in Eocene marl; by Enmunp Rurrin. 
(Communicated for this Journal.)—About two months ago, one of my 
laborers, employed in excavating marl, brought to me the shell of a 
nut, or large seed, which he had that day found imbedded in the marl, 
at the depth of about five feet below its upper surface. The marl is 
eocene—about forty per cent. of it being shelly matter, mostly disin- 
tegrated, with enough fine clay to render the mass impervious to water. 
As it lies low, and is covered naturally by oozing springs, the marl is 
barely moist, from absorption. ‘Though the composition of the earth, 
and manifest manner of its original deposition, make it certain that 
at first the marl was very soft, yet the subsequent addition of materials, 
and the still later superimposed earth, had by weight so compressed the 
lower beds, as to make the marl very compact and close. The over- 
lying earth (sand, gravel, and clay) there had been six feet thick. The 
calcareous mar! is eight feet; and this lies on green-sand earth, of 
great depth, and containing very little shelly or calcareous matter. 

As in my long experience in the excavation of marl, and much more 
extended examination of various marls and their fossils, | had never 
seen or heard of any such discovery as this, | was careful in scrutinizing 
the facts stated. ‘The result of the scrutiny was my being perfectly 
satisfied with the truth of the statement. There could have been no 
possible object for the negro to attempt a deception. And even if there 
had been such a design, he could not have provided such means as he 
here produced, in an unknown if not a unique fossil specimen, ina 
remarkably good state of preservation. This is the principal and all- 
sufficient evidence of the good faith of the laborer. He could not pos- 
sibly have been himself deceived. He had been for years accustomed 
to work in this marl, and to preserve for me all rare or curious speci- 
mens of fossils. At this time, this labor had been in progress for some 
weeks without intermission ; and he had that day (with his assistants) 
dug several feet into the solid marl before reaching the level of the nut. 
It was seen partly exposed in a lump of marl just loosened by the hoe 
from its bed, and was immediately separated. The discoverer did not 
know the importance of it, and therefore did not preserve the cell or 
hollow impression of the nut in the lump of marl, which would have 
been conclusive evidence of the locality of the relic. 

When brought to me, the nut had been washed very nearly clean of 
all the adhering marl. The distension by moisture was very great, (as 
was learned afterwards by the great shrinking,) and consequently the 
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freshness of appearance, as shown in color, to the touch, and by flexi- 
bility, was so much the greater. The perfection of the preservation 
was indeed wonderful—and scarcely less than I should have expected 
of any like nut, as an acorn or horse-chestnut, similarly buried for but 
a few years. 

The shell of the nut was almost perfect. The only exceptions were 
that by compression it was (apparently) flattened ; and in being so 
compressed, a crack had been made and kept open at the upper (or 
germ) end. The shell while distended by moisture, in color, smooth- 
ness of surface, and in partial elasticity, appeared much like old leather, 
softened by being water-soaked. ‘The color was dark brown, approach- 
ing to black. ‘The mark of the stem-attachment, though small, was as 
distinct as if the nut had been new. 

Expecting that the drying of the nut would cause it to crumble and 
to lose its form, (which however has not occurred,) I made the annexed 
rough and mechanical, but accurate drawings of the outlines, within 
thirty hours after the nut was found. Figures 1 and 2 respectively 
represent the upper and lower compressed sides; and 3, the lower 
end with the mark of stem-attachment (a) held uppermost. How great 
the distension then was may be seen by comparing the then size with 
fig. 4, which is the same view as fig. 1, but marked since the thorough 
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drying and shrinking of the shell. The outlines were marked by tra- 
cing around the object with a pencil, and using every care to preserve 
the exact profile of size, as closely as possible. Since drying, the 
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cracks are more extended in length, but less open. ‘The shell is about 
the twelfth of an inch thick; and now appears more like lignite than 
any more recent vegetable matter. Of course nothing of the kernel, 
or true seed, remained. In its place there are some particles of black 
vegetable matter intermixed with some powdery marl—all which do 
not near fill the present cavity. 

Though my labors in excavating marl of different kinds during many 
years, and my much more extended personal examinations elsewhere, 
have given me opportunities rarely enjoyed by others for seeing and 
gathering fossil specimens from their localities, [ make no ciaim to the 
character of a scientific investigator of this subject. Therefore, I do 
not known whether (as I infer it is) this nut is an extinct species—or 
whether the like has been found before. 

This marl, bordering the Pamunkey river, has peculiar characteris- 
tics, and also has rare value as a manure. ‘The fossil remains are gen- 
erally much decayed. Among the kinds most common, are shells of 
Ostrea selleformis and Cardita planicosta, either of which sufficiently 
identifies the marl with the eocene. Some other fossils are either new, 
or very rare, at least to my observation. Among the most rare isa 
fragment of a spine of an extinct Echinus, which is eight inches long, 
and more than three quarters of an inch in diameter, where thickest. By 
comparison of the size with the species of the largest specimens known 
to me of recent Echini, this extinct species must have had a very large 
body, beset with spines 3 feet long. I have also found smaller fragments 
of these species in the eocene mar!s of Coggin’s Point, James river, Va., 
and of the Santee in South Carolina. The flutings of the surface of 


these spines are beautifully regular; so as to seem like delicate artifi- 


cial carved work. 

Lignite is often found in this eocene marl. I have two specimens of 
impure amber which were found in this kind of marl, though not in my 
own diggings. One of these was broken from a solid mass which was 
said by the person who found it to have been nearly a foot in diameter. 


Marlbourne, Va., July 4, 18-49. 


2. Synopsis Generum Crus/aceorum Ordinis “ Schizopoda” J.D. Dana 
elaboratus, et Descriptiones specierum hujus ordinis que in Orbis Terra- 
rum circumnavigatione, Carolo Wilkes e Classe Reipublicee Foederate 
Duce, auctore lecte:.—(Pars 1.) 


Orpvo Il. CRUSTACEA SCHIZOPODA. 


Crustacea Macrourorum pullos afiiliantia, branchiis sive externis 
pedes thoracis abdominisve pertinentibus, sive obsoletis ; pedibus pluri- 
bus birameis palpo valde elongato ; maxiilipedibus pedes sequentes spe 
assimilantibus. 

Tribus I. DIPLOGPODA. 


Pedes thoracis biramei, palpo natatorio, nulli prehensiles. Cara- 
pax cephalothoracem plerumque tegens, segmento cephalico non bene 
discreto. 
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Subtribus I. Mysipacea. 
Corpus elongatum, subcylindricum. Basis pedum thoracicorum brevis. 
1. Pedes thoracis branchigeri. 


Fam. I. prime biramew. [In speciebus scru- 
tatis segmentum abdominis posticum barba nuda ad extremitatem utrin- 
que armatum. | 

Genus 1. Trysanovopa, (MM. Xdieards)—Oculi symmetrici, breves. Pedes thoracis 
quatuordecim, duobus posticis obsoletis branchiis exceptis. Flagella duo antennarum 
primarum elongata. 

Genus 2. Evrnavusta, (Dana)—Oculi svmmetrici, breves. Pedes thoracis non un- 
guiculati, numero duodecim, quatuor posticis obsoletis branchiis exceptis. Flagella 
duo antennarui primarum elongata. Segmentum abdominis postieum aceminatum. 

Genus 3. Cyrrorta, (Dana).—Oeuli paulo oblongi, apicem externum oblique gibbosi, 
lenticulis totis in gibbositatem versis, Articulus antenfarum primarum primus api- 
cem tnxferiorem productus, Segmentum abdominis posticam obtusum aut truncatum. 


2. Pedes thoracis abdominisce non branchigeri. 


Fam. II. Mysipx.—Antenne prime birame, secunde lamina basali 
instructe. [Pedes thoracis postici nunquam obsoleti ? | 


1. Pedum rami ambo thoracicorum ectremitatem multiarticulati. 


Genus 1. Mysis, (Latretlle).—-Pedes thoracis duodecim, maxillipedes numero sex. 
Antenne prime flagellis duobus confectw. Pedes abdominis parvuli, debiles. 


2. Pedum ramus internus thoracicorum non multiarticulatus, bene unguiculatus. 
Oculi frici. 

Genus 2. Promysisa, (ana)—Pedes thoracis duodecim, maxillipedes sex. Anten- 
ne prime Magellis duobus lamindque oblonga confecte. Pedes abdominis oblongi, 
natatorii, longitudinem fere equi. [Segmentum abdominis posticum emarginatum 
vel bilobatum.] 

Genus 3. Mysrpta, ( Dana)—Pedes thoracis sexdecim, inter sese similes, toti bene 
palpigeri. Antenne primi flagellis duobus laminique oblongé confecte. Pedes ab- 
dominis quarti valde elongati, (an discrimen sexualis tantum). [Segmentum abdom- 
inis posticum emarginatum vel bilobatum.] 

Syv. Themisto, Goodsir. Hoe quoque vocabulum generis Amphipodum auctori- 
tatem prius. 

Genus 4. Srerecra, (Dena)—Pedes thoracis sexdecim, toti bene palpigeri, posti- 
corum duodecim ramo pediformi apicem setis brevibus mobilibus (instar digitorum) 
juxta unguem instructo. Antenne primi fligellis duobus confectw, lamina carentes. 
Pedes abdominis toti rudimentarii. | Rostrum brevissimum. Segmentum abdominis 
posticum apicem rotundatum et spinulis ornatum.] 

Genus 5. Myto, ( Kroyer, Tids, N. R. i, 470).—Pedes thoracis quatuordecim, primi 
secundi tertii quartique palpigeri, quinti sexti septimi simplices. Appendices enudales 
segmentoque eaudali connati, ideoque eauda late trianzulata, margine postico longo. 
Flagella antennaruin primarum non articulata. 


8. Oculi e latere pedicelli erterno oblique apectantes, lenticulis totis parce obli- 
que VOTSIS, 
Genus 6. Loxorts, (Dana).—Oculi elongati. Antennie prime flagellis duobus con 
fectze, lamina carentes. Appendices abdominis rudimentarii. [Segmentum abdomi 
nis posticum truncatum, vel obtusum, extremitate spinuloso, }* 


* Podopsis, Thompson, (Zoological Researches, i, 59, tab. 59, fiz. 1,) pullus (forsan 
mutilatus) incerte sedis videtur. Oculi longissimi. Antenne prime fere obsolete ; 
secunde lamina instructe. Pedes duo lonvissimi, articulo tenui annulate confecti: 
reliqui breves. Pedes abdominis natatorii. 

Sequentes #ureilie et Calyptopes forsan pulli Decapodum aut quorundam Schizo- 
podum ; generibus jam enumeratis hee discrepant: Apee inferior articnli antenna- 
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Fam. Ill. Scererinip#2.—Antenne prime simplices, elongate ; se- 
cundx biramez. 

Genus 1. (Dana)—Carapax anticé acuto-tricuspidatus, post frontem 
non constrictus—Oculi longi obeonici. Segmentum abdominis sextum valde elonga- 
tum, [segmentis in specie scrutata anticis simul sumtis non longioribus, utroque spi- 
nam longam dorsalem gerente.] Antennze prime flagello longo tenuissimo confecte. 

Genus 2. Scecetina, (Duaa).—Carapax anticé acuto-tricuspidatus, paulo post fron- 
tem instar colli constrictus, deinde ovatus posticé augustans. Oculi préeelongi, obconici. 
Pedes thoracis elongati duodecim, biramei, ramo peditormi 4-5 articulato, altero 
(palpo) parce setoso ; alii pedes breves quatuor, anteriores. Pedes abdominis radi- 
mentarii, [Segmentum abdominis posticur lineare, truncatum vel emarginatum. } 

Hee animalia Luciferibus paulo affines. 

3. Pedes abdominis appendicilus branchiiformibus instructi. 

Fam. IV. Cynrnip2.—Antenne prime biramex, secunde lamina 
basali instruct2. 

Genus Cyntiia, ( 7hompson)—Pedes thoracis quatuordecim, biramei ; maxillipedes 
quatuor. Oculi breves symmetric. 


Subiribus AmpnHionacea.* 


Corpus depressum, carapace foliaceo. Buasis pedum thoracicorum 
elongatus, palpo a corpore remoto. 

Fam. |. elongatum, abdomine longitudinem 
mediucri, thorace per carapacem tecto. 

Genus Ampuion, Edwards.) 

Fam. Il. Puyttosomip#. Corpus latus et breve, abdomine perbrevi 
aut rudimentario, thorace per carapacem plerumque non tecto. 

Genus Puy.iosoma, ( Leach.) 

Tribus I. APLOGPODA. 


Pedes thoracis nec biramei nec prehensiles. Corpus gracile, longum. 

Fam. [. Luctrertp®.—Cephalothorax valde elongatus, segmento ce- 
phalico (oculos antennasque pertinente) longé attenuato. Oculi tenuiter 
valdeque elongati. 

Genus Lucirer.— Antenne prime simplices, seecunde lamina basali instruct#. Pe- 
des thoracis quatuor postici (et. xiii, xiv,) obsoleti ; octo precedentes (ct. ix, x, xi, xii,) 
elongati, setigeri; deinde duo antici (ct. viii,) instar maxillipedam ficxi. Maxillipedes 
duo (ct. vii); maxilla quatuor (ct. v, vi); mandibule (ct. iv,) due non palpiger.e. 


Tribus IIT. STOMATOPODA. 


Os mandibulis duobus maxillisque duobus instructum, membris se- 
quentibus pediformibus. Pedes antici (ct. vi) vergiformes, elongati ; 
8 sequentes chelati; 6 postici aliis remoti, sapius bifidi. 


rum primarumn primi long? acuteque productus. Animalia scrutata tota immatura, 
pedibus plus minus rudimentariis. 

Gen. Furcria, (Dana)—Carapax plus minus rostratus, Oculi aperti. Pedes ab- 
dominis bene vatatorii, Antenne prime furcate ramis (immaturis /) subequis 1-2 
articulate ; segmentum abdominis posticum truncatum, extremitatem swpius spinu- 
losum. Animalia in mari alto lecta, 

Gen. Caryproris, (Jana)—Carapax non rostratus, oculos omnino tegens. Anten- 
ne prime biramew, ramis (immiaturis subaequis 1-2 articulate. [Segmentum abdom- 
inis posticum truncatum, extremitate seepius spinuloso. | 

* Genus Cuna cum aftinibus Schizopoda et Macroura affiliat. Forsan Ordo 
“Cumacea” hie cadit. his dignotus :—Oculi minuti sub carapacem celati: Pedes par- 
tim biramei: Appendices caudales prielongi, styliformes et posticé fureati—M. Ed- 
wards, Ann, des Sci. Nat., xiii, 292, Kroyer, Tidsk. ili, 5038 and ib. N. R., ii, 123; 
Goodsir, James. J., xxxiv, 119. 
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Fam. 1. Squittin..—Rostrum carapace per articulationem discretum. 

Genus 1. Squiri.a.—Digitus manus maxim intus spinoso-dentatus. Ramus pedum 
thoracis sex posticorum minor angustus, 

Genus 2. GonopaciyLvs.—Digitus manus maxime integer. Ramus pedum thoracis 
sex posticorum minor angustus. 

Genus 3. Coroxis.—Ramus pedum thoracis sex posticorum minor lametlatus. 

Fam Il. carapace non discretum. Branchie 
sepius rudimentarivw, aut obsolete. 

Genus 1. affinis. Digitus manus maxim intus den- 
tatus. 

Genus 2. Ericuriavs.—Corpus latus. Pars cephalothoracis antica os precedens 

thoracem sepius omnino tegens. Digitus manus maxima intus 


brevior, Carapaa 
non dentatus. 

Genus 3. Attma.—-Corpus angustus. Pars cephalothoracis antica os precedens 
longior. Carapax thoracem sepias pon ommine tegens. Digitus manus maxima 
Intus non cdentatus.* 


Tribus I. DIPLOGPODA.—Subtribus 1. Myemacea 
Familia 1. Evpnavsip. 
Genus Euphausia. 


1. Evpnavsia Carapax brevissimé rostratus. 
Segmenta abdominis margines laterales integra, arcuata. Articulus 
antennarum primarum primus apicem non productus. Lamina anten- 
narum 2ndarum basalis basi paululo longior. Pedes tenuissimi, ar- 
ticulo ultimo brevissimo, palpo fere triplo breviore quam pes. Seg- 
mentum caudale lamellis caudalibus paulo longius, barbis subapicalibus 
salientibus. Branchiw postiew subdigitase.— Long. Incolorata. 

Hab. in mari Pacifico, prope insulas * Kingsmills :*” Lecta Ap. 1841. 

2. Evpuavsia sPLENDENS.—Carapax brevissimeé rostratus ; segmenta 
abdominis quatuor margines laterales integra, subaqué obtusa. Ar- 
ticulus antenvarum Imarum primus apicem productus. Lamina anten- 
narum 2ndurum basalis basin non superans. Pedes tenuissimi, artic- 
ulis tribus ultimis longitudine subequis, setis longis breviter plumosis, 
palpo plus duplo breviore quam ramus alter. Segmentum caudale 
lamellis caudalibus longius, barbis subapicalibus salientibus. Branchie 
postice ramosze.—Long. 6’’.—Paulo rubescens. 

Hab. in mari Atlantico, lat. bor. 1°-2°, long. occ. 17°-18°.  Lecté 
diebus 29, 30, QGct. 183s, 

Evpnavsia Gracitis.—Carapax brevissimé rostratus. Segmenta ab- 
dominis margines laterales rotundata. Articulus antennarum 
Imarum primus apicem parce productus et acutus. Lamina antenna- 
rum 2ndarum basalis basin multo superans. Pedes tenuissimi, articu- 
lis tribus ultimis longitudine subiwequis, setis longiusculis, palpo parvulo, 
quadruplo breviore quam ramus alter. Segmentum caudale lamellis 
caudalibus non longius. Branchiz posticee ramosee.—Long. 6’. Parce 
rubescens. 

Hab. in mari Pacifico, lat. aust. 154°, long. occ. 148°; lecta die 
Sept. 1839. 


* Longitudo carapacis discrimen Erichthi et Alima non semper valet ; longitudo 
partis cephalothoracis os precedentis melius. 
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Evpnavusta supersa.—Carapax brevissimé acute rostratus. Seg- 
menta abdominis margines laterales arcuata, integra, sexto non longiore. 
Articulus antennarum Imarum primus apicem productus et obtusus. 
Lamina antennarum 2ndaruni basalis basi vix brevior. Articulus pedum 
ultimus pertenuis, penultimo multo brevior. Branchiz postice in- 
star rote paulo involute, ramis subradiatis, arcuiformibus, ramulis 
seriatis setiformibus. Segmentum caudale lamina caudali proxima 
paululo brevius.—Long. 2”, Rubra. 

ag in mari Antarctica, prope long. orient. 150° et lat. aust. 60°. 

3. Eyes of Sapphirina, Coryceus, ete. ; by J.D. Dana.—lo a brief 
description of these genera in the Proceedings of the Academy of Arts 
and Sciences of Boston, and in this Journal,* a peculiar kind of eye is 
mentioned, upon which an additional remark is here added. ‘These 
eyes are simple, and of extremely large size for the animals. The 
lens is a prolate spheroid, situated internally within the thorax, far re- 
mote from the cornea; the cornea is a broad oblate lens, perfectly 
pellucid and colorless, and connected with the exterior shell. The di- 
ameter of each of the latter in many Coryci is nearly balf the breadth of 
the thorax, and the two stand in the front like a pair of spectacles, huge 
for the minute animals so provided. in the same animal the prolate 
lens may be situated as far back nearly, as the middle of the thorax, 
so that a long space intervenes between it and the cornea. The ob- 
late form of the spectacle-like cornea, (we have called them in Latin, 
conspicilla,) is titted to compensate for the too great convexity or prolate 
ellipticity of the lens, and it serves the same purpose as glasses for a 
near-sighted person. 

The genus Sapphirina is closely related to Corycwus, and has the 
same peculiar eyes. ‘The only mention of these conspicilla, which has 
been made by any previous author, is to be found in @memoir in F. 
J. Meyenii Obs. Zooleg. in ltin. circum Terram institutas accedunt 
Guil. Erichsonii et H. Burmeisteri Descript. et Icones Insectorum a 
Meyenio in ista Expeditione collectorum; from the 16th vol. Nova Acta 
Cs. Leop. Car. Nat. Cur., page 156, pl. 27.—The species (probably 
a true Sapphirina) is called Carcinium opalinum. The conspicilla, by 
a mistake of observation (and it is not the only one in the description 
and much magnified figure ),are spoken of as dimples (Grubchen). They 
are not noticed by ‘(Thompson who established the genus Sapphirina. 
Similar eves occur in some of the Caligus group, and the writer has 
established one genus, Specilligus, on this ground, which otherwise 
is identical with Nogagus. 

A cornea of lenticular form is by no means peculiar to these spe- 
cies of Crustacea; but they have hitherto been observed only in com- 
pound eyes, in which case the lens and cornea are minute and not far 
distant. 

4. Contributions to Conchology, Nos. 1-4: and Monograph of Sro- 
ASTOMA, a new genus of new operculated land shells, by Prof. C. B. 
Apams, of Amherst College.—Although more than three centuries have 

elapsed since the West India Islands were first revealed to Europe, it 
may safely be said that few portions of the world can reward the search 
of the naturalist with so much that is novel and interesting. This is 


* See last volume, p. 280; also, Proceedings of the Acad. Nat. Sci., Philadelphia, 


1845, ii, 285. 
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more particularly true as regards the department of mollusca, and es- 
pecialiy the tribe of air-breathing or land mollusca. 

A tew only of the larger species of this tribe found their way at an 
early daie inio European cabinets, and were described and figured by 
the conchological writers of the last century. Ata later period, through 
the intercourse between France and the islands dependent on her, 
French cabinets were enriched with many species from Hayti, Martin- 
ique and Gaudaloupe, which adorn the great monograph commenced by 
Baron Ferussac. The Rev. Lansdowne Guilding, an accomplished 
English uaturalist, resident for many years upon the island of St. 
Vincents, brought to light the productions of that island; and since 
then, resident collectors at St. Thomas and at other islands have 
added something to our knowledge of the land conchology of their 
vicinitles. 

The monograph of the genera Helicina and Cyclostoma in Sowerby’s 
Thesaurus Conchyliorum, contained many new West India species. 
Dr. Gould has described a few species from the island of Cuba, in 
these and other genera; and Dr. L. Pfeiffer, the author of the admira- 
bie Monographia Heliceorum Viventium, also collected many new 
species from the same island and has published them in Wiegmann’s 
Archiv. <A recent hasty visit to the same quarter by Dr. Newcomb, 
has acquainied us with interesting species from the Isle of Pines, and 
Mr. Gosse, an English gentleman who visited Jamaica to collect birds, 
brought home also many new shells which now enrich the Cumingian 
collection, and have been described by Dr. Pfeiffer. 

But the only published work of any extent, which professes to give 
a detailed account of the conchological fauna of any part of the West 
Indies, is d’Orbigny’s Mollusques de Cuba, forming part of Ramon de 
la Sagra’s histery of the Island of Cuba. ‘This work ts still incomplete. 
The first volume of the * Mollusques” was published in Paris in 1841, 
and is yet little known in this country. 

Such are the sources of our knowledge of the West India land shells, 
aside from that supplied by Prof. Adams’s labors in Jamaica. A visit to 
that island in the winter of 1843-4, enabled him to ascertain just enough 
of its zoological and especially its conchological riches, to excite a de- 
sire in lovers of science that this field might be more thoroughly ex- 
plored. A hasty examination of but a small portion of the island on 


that occasion, enriched our catalogues with about 120 new species, of 


which about 70 were marine, and 50 were land-shells, 

In the winter of 1848-9, Prof. Adams made a second visit to this 
island, and a brief review of the results is contained in the papers 
named at the head of this article. We see with surprise how rich a 
field has been lying neglected almost at our doors. ‘The ‘ Contribu- 
tions to Conchology”’ contain descriptions of 137 supposed new species 
of land and fresh-water shells; and these added to those found in the 
first visit, make a total of 187 species contributed to science by Prof. 
Adams. The extent of this * contribution” will be appreciated, when 
it is observed that the whole number of land and fresh-water species 
yet known to inhabit the island is only 286. 


The operculated species constitute a large share of this increase ; of 


101 species from Jamaica, 66 were discovered by Prof. Adams. Among 
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them there is a new genus called Stoastoma, characterized by a semi- 
circular aperture and projecting labrum, embracing as far as known, 
about a dozen species, all minuie, and forming a connecting link be- 
tween Cyclostoina and Helicina. Many of the new species of Cy- 
clostoma are remarkable for their beauty, as for instance, C. Auguste, 
C. proximum, C. 5-fasciatum, and C. ignilabre ; and others sor the novelty 
of their forms, such as C. monstrosum and C, tectilabre, in which last 
the operculum is much larger than the aperture, and is of course en- 
tirely external. ‘The genus Trochatella furnishes some beautiful spe- 
cies, of which 'T. Tankervillei, Sow., and 'T. Josephine, Adams, are 
worthy of note—the latter forming a connecting link between the 
typical species of the genus and that most elegant of land-shells, the 
T. pagoda Velasquez, from the Isle of Pines. 

Of the 157 species of Jamaica Helicids, Prof. A. has contributed 
more than 100, many of them of unusual beauty, and of which we in- 
stance Cylindrella Agnesiana, Achatina elegans and the group it rep- 
resents, Helix peracutissima, H. fluctuata, H. virginea, &c. 

Professor Adams has also contributed much, bearing upon the import- 
ant subject of geographical distribution. The most striking result pre- 
sented, is that while the marine species of the West Indies are widely 
distributed, some few extending to Brazil, to our Southern States, and 
even to West Africa and the Mediterranean, and not more than ten or 
fifteen per cent. being peculiar to Jamaica,—the case is quite the re- 
verse with the terrestrial shells, not more than six to nine per cent. of the 
Jamaica species being common probably to this and any other island. 
Dr. Gould has noticed similar facts in examining the terrestrial shells 
from the several islands and groups in the Pacific, and from the little we 
know of the fauna of the other West India islands, there is reason to 
believe that the law will hold good in regard to mostof them. Of the 
few species which are common to the islands in general, many, there 
is reason to believe, have been distributed by human agency. Of the 
230 species of Helicida on the contiguous islands of Jamaica and 
Cuba, only nine are said to be common to both, and a closer examina- 
tion of the specific character of these, will probably show some of 
them to be really distinct. Nor can we suppose that future explora- 
tions will materially alter the per-centage of community of species, for 
since most of them are restricted to limited localities—such researches 
will increase the number of new and peculiar species, in at least as 
great a proportion as of those common to other islands. These facts 
show that the field open to the conchologist in the tropical archipelagos 
is far wider than was ever supposed. For if an examination of one 
tenth of the surface of Jamaica has led to such resulis, how will our 
future catalogues be swelled with the lists of species still undiscovered 
on that island and the other great islands of Cuba, Hayti, Porto Rico, 
besides the many of smaller extent. And if this law holds true of 
different islands of the same group, how much more in regard to groups 
which are widely separated? It renders almost certain, what at one 
time would shave been thought impossible—that the existing species of 
terrestrial shells may far outnumber the marine species. 

Some remarks upon the different proportion in which certain genera 
of land shells are distributed in the eastern and western hemispheres, 
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may not be out of place here. Of the genus Clausilia, so abundant 
in the old world, and especiaily in the southeastern paris of Europe, 
and now embracing about 200 species, but one has been found upon 
this continent. One species only is known in the West Indies, and this 
is an aberrant form, quite diilerent in aspect from those of Europe. 
But the place of this genus is well supplied in tropical America by 
Cytlindrella, of which about 70 species are already known, more than 
30 of them existing in Jamaica. On the other hand, the Philippine 
Islands furnish the only species of Cylindrel/a which is known to exist 
in the eastern hemisphere. ‘The genera Proserpina, Tomigerus, Ges- 
melania and Stoastoma, are, as far as known, confined to the western 
hemisphere, while with only one or two exceptions, Vitrina has been 
found only on the eastern. Achatinella and Pupina are restricted to 
the islands of the Pacific, and Tornatellina as yet contains but one 
West India species. 

The following table, although based on data necessarily imperfect in 
the present state of our knowledge, may have some interest in showing 
the proportion which the known terrestrial species of Jamaica, bear to 
those of the West Indies,—and also the proportion which the latter bear 
to the known terrestrial species of the globe. 


Total No. No. of known No of known Proportion of Proportion of 
of known West India Jamaica W.L. species Janmica spec's 
species, species. species, to the whole, to the whole. 
Fam. 
Truncatella, 15 t 3 27 per cent. 20 per cent. 
Pupina, 10 0 0 0 ‘ Oo « 
Cyclostoma, 300 82 63 27 “ 21 “ 
Stoastoma, 11 li 100 “ 
Helicina, 160 54 24 34 1 
406 151 101 376 2 
Fam. Heticip«. 
Daudebardia, 3 0 0 “ Oo « 
Vitrina, 60 0 0 0 “ Oo 
Suecinea, 75 14 4 19 “ 5 * 
Helix, 1,250 151 61 12 5 
Anostoma, 3 i) 0 0 “ 0 
‘Tomigerus, 2 0 0 0 “ 0 
Streptaxis, 26 0 0 0 0 “ 
Pruserpina, 6 { 67 
Bulimus, 700 39 16 54 - 2 
Achatinella, = 50 0 0 0 “ 0 
Achatina, 192 51 28 26 “ 15 
Gibbus, 0 0 “ 
Gesmelania, t t { 100 ‘ 100 
Cylindrella, 69 57 35 8&3 51 
Balea, ot) 0 0 0 “ 0 
Tornatellina, 11 l 0 y “ 0 
Clausilia, 225 1 } “ Oo « 
Pupa, 175 3 5 
2,842 B45 159 12 “ 


e 
The family of Auriculide has not been worked out with sufficient ac- 
curacy to institute a similar comparison, but the whole number of 
known species contained in it does not probably exceed 100. 
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The following table, which is made up from such data as are fur- 
nished in Pfeiffer’s Monographia Heliceorum : 


Cuba, 92 spec ies. Barbadoes, ) 

Jamaica, 145 Granada, . 7 species. 
Hayti, Trinidad, 

Porto Rico, 16 Bahamas, 
St. Thomas, Bermuda, 4 
Tortola, - 13 “ General, 5 

St. Croix, Uncertain, 14 “ 

St. Vincents, 8 
Guadaloupe, 344 
Martinique, P 


The table is of use only to show how little we yet know of the other 
West India islands. In this estimate, which is confined to the Helicide, 
each species is referred to the island or group, supposed to be its proper 
habitat. 

We are happy to say that Prof. Adams is engaged upon an extended 
monograph of the shells of Jamaica, in which his labors will be pre- 
sented to the world in a more complete form, and it will no doubt be 
eagerly awaited by the lovers of natural science. J. H.R. 

5. Eryx maculatus, a new species frem Madras; by Evwarv Hat- 
LOWELL, M.J)., (Proc. Acad. Nat. Sci., Philad., July, 1849, p. 184.)— 
Head of moderate size, depressed, covered with scales, larger in front; 
rostral plate large, triangular; a single ndsal plate on each side; nos- 
tril small ; thirteen labial plates margin the upper jaw; pupil vertical, 
eye surrounded by a circular series of plates ; iris brownish red ; neck 
of same size as head posteriorly ; body thicker in the middle, becoming 
somewhat slender towards the tail; scales small, carinated; a row of 
single plates under the tail, followed by others which are bifid; tail 
short, truncate, (mutilated ?) 

Color.—Light brown above, with numerous spots of the same tint 
but darker; abdomen light slate color. 

Observations.—This beautiful reptile was pointed out to me so long 
ago as 1840, by the late Dr. Harlan. It was brought from Madras, in 
the neighborhood of which it was found upon a sandy soil. It appear- 
ed to be perfectly harmiess. The drawing was taken during life by 
Mr. Richard, and is remarkable for its accuracy. The above short de- 
scription is made up from it, the notes which were written during its 
life having been mislaid. It i is so good however, that a description of 
any kind is almost unnecessary. ‘The entire length was about one foot 
and a half. I have long hesitated to publish a description of this ani- 
mal, coming as it does from a part of the British possessions so well 
known as Madras, but having recently observed in the Annals and 
Magazine of Natural History, several species of reptiles described by 
Mr. Gray, as new from the same locality, not being found in the British 
Museum, and differing so entirely as it does from any figure of Eryx 
hitherto published, | have ventured to present it to the Academy with 
the name I| have given it. 

6. Descriptions of four new species of North American Salamanders, 
and one new species of Scink ; by Prof. Spencer F. Bairp, (Jour. Acad. 
Nat. Sci., Philad., [2], i, 292.) —The following descriptions conclude a 
memoir exhibiting great research, which presents a revision (without 

Seconp Series, Vol. LX, No. 25.—Jan., 1850. 18 
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descriptions) of al! the North American Tailed-Batrachia. The author 
gives a thorough review of the synonymy, with references to all orig- 
inal authorities, and a notice of localities. 

AmpBystoma MacropactyLa, Baird. Scull longer than broad. ‘Toes 
long, unwebbed. A broad dorsal reddish brown stripe. Beneath dark 
brown, unspotted. 

Specimens in the Academy of Natural Sciences of Philadelphia. 
Brought from Astoria, Oregon, by J. K. Townsend, M.D. 

Body rather more slender than in the other species of Ambystoma; 
the proportions nearly those of Desmognathus fuscus, (Raf.) The colors 
somewhat like those of a badly preserved Plethodon erythronotus, 
(Green.) Ground colordark brown. A broad dorsal stripe, originally, 
it is probable, of a chestnut brown color, now very obscure. Sides 
sprinkled with grayish. The brown of the sides becomes more con- 
centrated towards the vertebral line. Tail sub-round, not compressed. 
Largest specimen about 2} inches. From the snout to the insertion of 
the hind legs 14 inches. 

AmsBystoma Mavortia, Baird. Scull broader than long. Toes short. 
and broad. Tail much compressed. Color dark brown, with several 
large yellowish blotches beneath, and transverse bands of the same on 
sides of body and tail. 

One specimen procured in New Mexico by Dr. Wislizenus while at- 
tached to Col. Doniphan’s expedition. 

Body thick and clumsy, more so than in Ambystoma punctata. Feet 
short; toes broad. Tail slightly ensiform; longer than the head 
and body. 

General color (as preserved in spirits) a dull black or dark brown, 
with two or three yellowish blotches occupying the greater part of the 
belly. About nine broad transverse bands of yellowish on the sides of 
the body, confluent to a certain extent with that on the belly. Similar 
markings on the tail, forming nearly complete ellipses, and about twelve 
in number. ‘The back is not crossed by the yellowish, but is rather 
darker than the ground color. ‘The interspaces of the transverse yel- 
lowish markings are confluent with the dark brown on the back. Ex- 
tremities blotched like the body. ‘Total length eight inches. 

This species comes nearest to Triton ensatus, Esch. ; it differs from 
it in color, and in the arrangement of the palatine teeth. 

Amsystoma Episcopus, Baird. Head wedge-shaped. Scull longer 
than broad. ‘Tail much compressed, shorter than the body. Body 
yellowish with dark mottlings and darker spots. 

One specimen sent by Clinton Lloyd, Esq., from Kemper County, 
Mississippi. 

Proportions of the body nearly those of Ambystoma opaca, Grav. 
The specimen much corrugated, and its colors obscured by alcohol. 
The general color appears to have been a shade of yellowish over the 
whole body, obscured on the back by very minute dusky mottlings: 
this mottling less evident on the feet and tail; abdomen and tail be- 
neath almost entirely free from it. Head, back, and sides of the tail 
with numerous spots of a darker mottiing than that just described. 
These are sub-circularly distributed rather uniformly on the head and 
body ; they are larger, and more irregular on the sides of the tail; 
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their average size is that of the iris. On the sides, between the fore 
and hind legs, the dark mottling is concentrated into an obscure broad 
dark band. Length about five inches. 

PsEuDOTRITON MONTANUS, Baird. Similar to P. ruber, (Daud.) Tail 
as long as the body. Iris dark, without the longitudinal bar. 

Two specimens obtained in the South Mountain, near Carlisle, Penn- 
sylvania. 

Ground color of all the upper parts reddish brown, with sparse circu- 
lar spots of well defined black or dark brown. Beneath deep salmon 
color: spots few on the sides and the outside of the limbs. Iris dark 
chestnut brown almost black, with faint motilings of bronze on the 
inner border, and without the dark bar of P. ruber. In this latter spe- 
cies the iris is brassy yellow with a dark longitudinal bar. Proportions 
of body most like those of P. salmonea, (Storer.) ‘The insertion of the 
hind legs is just half way between the snout and tip of tail. In P. ru- 
ber it is considerably nearer the tail, which thus becomes shorter than 
the head and body. ‘The crown of the head is more elevated, and the 
occiput more convex in P. montanus than in P. ruber, the scull also is 
nore elongated. ‘The spots on 2. ruber are more numerous, and gen- 
erally not so well defined. When also the ground color in P. ruder is 
darker than the usual rich salmon color, the spots are very much crowd- 
ed, indistinct, and confluent with the ground tint. Costal furrows in 
P. monatus 17; but 16 in P. ruber. 

Of the two specimens obtained, one was six inches long, the other 
three. ‘The latter was even more characteristically marked than the 
former. Both were described when living. 

PLEsTIODON ANTHRACINUS, Baird. Size between Lygosoma lateralis 
and Plestiodon fasciatus, without any indication of a vertebral line. 
Four narrow longitudinal yellow lines, and on each side a broad stripe 
of anthracite black. 

Upper parts dark bronze ; each scale has a faint border of this color, 
with a central cloud of the same. Small blotches on the plates of the 
head. The lateral band of black begins at the nostril in a sharp point, 
passes back including the eyelids and widening to the ear; after this it 
continues parallel to beyond the vent, when it tapers to the end of the 
tail. The tint of the black is that of highly polished anthracite coal. 
On each side of this lateral anthracite band is a narrow stripe of pale 
yellow, the upper passing through the middle of one row of scales, 
the lower including the contiguous edges of the rows. ‘The remainder 
of the row of scales above the upper yellow stripe is also anthracite, 
with which color the sides immediately below the lower stripe are 
also tinged. Beneath yellowish white. Under the microscope each 
lower scale exhibits a finely dotted reticulation. ‘Tail dark blue 
above, beneath lighter. Outside of legs and feet black like the sides, 
inside lighter. Iris black. Ina single very old specimen the whole 
head to behind fore legs was tinged with the red color found in almost 
all of the Plestiodontes. Measurements of a specimen of medium size : 
total length 54 inches; tail from vent 34; head to ear 3; breadth of 
head 4; greatest breadth of dorsal band ;°;; of lateral band 4. 

Found quite abundantly about old logs, in the North Mountain near 
Carlisle, Pennsylvania. More common than either Plestiodon fascia- 
lus, or P. quinquelineatus. 
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7. On Infusorial Deposits on the River Chutes in Oregon; by M. 
Eurensere, (Monatsb. Acad. Berlin, Feb., 1849, p. 76.) —Ehrenberg 
first draws attention to the results of his former researches, that the 
Rocky Mountains are a more powerful barrier between the two sides 
of America, than the Pacific Ocean between America and China; the 
infusorial forms of Oregon and California being wholly different from 
those of the east side of the mountains, while they are partly identical 
with Siberian species. This fact is confirmed by his examinations of 
earth from the gold region of California, and from the Chutes river of 
Oregon, obtained by Fremont. ‘The latter deposit is situated at an ele- 
vation of seven to eight hundred feet, and constitutes a bed five hundred 
feet thick of porcelain clay. It is overlaid by a layer of basalt one 
hundred feet thick. 

Prof. Bailey who examined this material for Fremont, reported that 
it consisted of fresh water infusoria, and many species were distinguish- 
ed.* Ehrenberg on farther investigation has made out seventy-two 
species of polygastrica with siliceous shells, sixteen species of phytoli- 
thuriens, and three of crystalline forms. The more prevalent species 
are Discoplea oregonica, Gallionella granulata, G. crenata, Eunotia 
Westermanni, Cocconema asperum,etc. The Discoplea and Raphoneis 
oregonica are the only two species characteristic of the locality. The 
beds are more recent than those of the Klackamus river, a few miles 
from ihe Falls of the Willammet. 

8. On the Fossil American Tapir ; by Joseru Leipy, M. D., (Proc. 
Acad. Nat. Sci., Philad., June, 1849, p. 180.)—Dr. Leidy in his memoir 
describes portions of the fossil Tapirus americanus, and sustains the 
view that it is identical with the recent T. americanus. 


IV. Astronomy. 


1. On Nebule observed with Rosse’s Telescope, (Proc. Brit. Assoc., 
1849, Athen., No. 1143.)—At the meeting of the British Association 
at York, in 1844, it was announced that a reflecting telescope of six 
feet aperture, which had been about two years in progress, was nearly 
completed, and some slight account was at the same time given of the 
means which had been taken to render the instrument convenient and 
effective. A short notice of the principal results which have since 
been obtained may perhaps not be uninteresting to the present meeting. 
In the beginning of February, 1845, the instrument was so far finished 
as to be useable, and in the first instance it was directed to some of the 
brighter nebule in Herschel’s Catalogue. Many of them were imme- 
diately resolved, and very frequently the aspect and form of well-known 
nebule were completely changed, fainter details not previously seen 
being brought out by the great light and magnifying power of the tele- 
scope. Before the end of April the wonderful spiral arrangement in 
51 Messier was discovered. The speculum, though there was a slight 
defect of figure, was in fine working order, and defined with great sharp- 
ness when the air was steady. At the approach of the short nights when 
the season for observing the nebulz was nearly over, the instrument 


* Fremont’s second Expedition, p. 302. 
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was dismounted, as it was desirable to take the earliest opportunity of 
completing certain portions of the mechanism which had been put to- 
gether in a temporary way ina rough state, and it was not till the close of 
the year that it was again in working order. During the year 1846, the 
examination of the nebule in Herschel’s Catalogue was continued, many 
sketches were made, and another spiral nebula was discovered, 99 Mes- 
sier. ‘Che moon was observed occasionally, and the superiority of the 
instrument with six feet aperture over that of three under equal magni- 
fying powers in bringing out minute details was very remarkable, so 
great is the effect of light even when we have to deal with an object so 
bright as the moon with an aperture of three feet. As yet, however, 
but little time has been devoted to an examination of the moon: the 
moonlight nights have usually been taken advantage of for experiments 
on the polishing and figuring of the mirrors, and the information which 
has been obtained relates principally to matters of detail from which it 
would be premature to attempt to deduce general conclusions, suitable 
to the preseni notice. The succeeding year, 1847, there was but little 
done. Unprovided at that time with an assistant capable of making 
trustworthy use of the pencil and micrometer, and being almost wholly 
occupied with the duties incidental-to a year of famine, it was impossi- 

le to do more than re-examine a few of the objects of the previous 
year. From the beginning, however, of the year 1848 till the present 
time, the instrument has been constantly employed whenever the season 
and weather permitted it, and the following are some of the results :— 

H 604 was found in some degree to resemble the great spiral nebula 
51 Messier, but it is a much fainter object, and appears to be made up 
of elliptic streaks disposed rather irregularly with a tendency to spi- 
rality, but without that distinct symmetrical spiral arragement which is 
so marked a feature of 51 Messier. If H 51 Messier were seen some- 
what obliquely and were considerably fainter it would probably very 
closely resemble it. H 854 has an arrangement of very elliptic annuli 
and is apparently a sysiem of the same class seen very obliquely. H 
838, M 97 is a very extraordinary object, with a dark hollow centre 
somewhat in the shape of a figure 8 easily seen; and with a disc 
irregularly shaded, but showing in the shading a decided tendency to 
spirality when seen under favorable circumstances ; two stars are placed 
in a remarkable manner in the central opening. We may conceive it 
to be a spiral system greatly compressed ; the edges are filamentous. 
H 2205 has a faint but large spiral appendage, to which the ray as fig- 
ured by Herschel is in some measure a tangent. Several other nebula 
are recorded in our note-books as belonging to the class of spirals. 
The well-known planetary nebula in Aquarius, H 2098, which, in for- 
mer years, had been often examined with a telescope of three feet 
aperture, and with no other result than that it exhibited a filamentous 
edge, when seen with the great instrument, was found to have two ans 
like Saturn. Many have since seen it, and the resemblance to Saturn 
out of focus has usually suggested itself. It is probably a globular sys- 
tem surrounded by a ring seen edgeways; while H 450—which turns 
out to have a bright centre surrounded by a comparatively dark ring, 
and that again by a bright ring—though a much fainter object, is not 
improbably a system of the same characters seen directly. H 84 and 
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86 is a remarkable group of nebulw. It consists of eight, two of them 
pretty bright. Such groups are not uncommon, but in this instance there 
are, | believe, more nebule in a given space than in any other group 
we have noticed. It was observed by Mr. Stoney. The nebule were 
not connected by any perceptible nebulosity, but there are cases where 
a nebulous connection was distiretly traced ; several minute nebulz, or 
nebulous knots hanging together as it were by a very faint but unmis- 
takable nebulosity. ‘The nebulze of Andromeda and Orion have of 
course been observed. As to Andromeda, there seems to be little doubt 
that the companion is resolvable, and the nucleus of the great nebula 
has that granular appearance which indicates resolvability. It has how- 
ever, not been seen as yet under very favorable circumstances, and we 
have not commenced a sketch of it, The nucleus was examined on 
three occasions, and the abrupt edge of the preceding streak in Mr. 
Bond’s drawing was traced to its visible limits; but unfortunately be 
did not receive the drawing till the nebula was out of reach, otherwise 
of course more attention would have been directed to it. Subsequent 
to the receipt of the drawing, the nebula was seen by Mr. Stoney in my 
absence with the instrument of three feet aperture, but at a distance 
from the meridian. ‘The appearance was very much as in Mr. Bond's 
drawing, except that the contrast between the preceding portion as 
bounded by the preceding edge of the preceding streak, and the fol- 
lowing portion of the nebula, was much greater. The question, how- 
ever, of most interest is, what do these streaks indicate? With the 
great instrument, dark streaks have been observed in many of the neb- 
ulee—sometimes almost straight as in Andromeda ; for instance, H 887, 
H 1909, H 1041, H 1149, are cases in point, the streaks being nearly 
straight. H 1357, to which Mr. Bond refers, is if possible a still stronger 
case than it appears to be by Herschel’s drawing, as | find a sketch in 
our journal showing that the appendage is part of the nebula, the neb- 
ulosity extending and encasing both extremities of the opening just as 
in Andromeda. We have also found a variety of examples of curved 
streaks; for instance H 264, H 491, H 406, H 731, H 854, H 875, i 
1225, and others. Also H 1486, H 464, H 2241, besides the well- 
known anoular nebula and the little annular nebula, figure 48, sketched 
by Herschel, are some of the examples of nebulz with comparatively 
dark centres; the darkness being apparently of the same quality as 
the dark streaks but of a different shape. 

With these facts therefore | think it not improbable that the dark lines 
noticed by Mr. Bond in the nebula of Andromeda, and which with suf- 
ficient power are perceptible in so many other nebulz, sometimes nearly 
straight, sometimes variously curved, and also the dark spaces, are all 
indications of systematic arrangement. When we see a dark space in 
the centre of a planetary nebula, it is impossible to resist the impression 
that we are looking at an annular system bound together by some mys- 
terious dynamical law. If we see a bright centre as in H 450 sur- 
rounded by «a dark annulus, and that again by a bright annulus, we 
have a system of another kind, and in the spirals of which 51 Messier 
is the most remarkable example we have yet found, we have a regular- 
ity of arrangement equally accordant with our preconceived notions of 
the order which should subsist in a regular independent system. ‘The 
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very elongated elliptic annular nebulz where the minor axis is some- 
times almost evanescent, shew us pretty clearly the nature of the slight, 
long, dark, and nearly straight streak in some cases found parallel to 
the axis of a long ray. A little consideration of the appearances which 
annular and spiral systems must present when viewed in different posi- 
tions, in some instances affords a pretty satisfactory explanation of the 
confused streakiness we have observed in several of the nebule. This, 
however unsatisfactory it may appear, is the best explanation our work- 
ing journal books at present afford of the streaks observed by Mr. Bond 
in the nebula of Andromeda. Mr. Bond’s paper has excited so much in- 
terest, and | have been so ofien questioned relative to it, that I have 
prematurely, in anticipation of more numerous sketches and measure- 
ments, which will probably throw additional light on the subject, ven- 
tured to lay before the Association the very little which is at present 
known to us. It was in the spring of 1846 that we first perceived the 
brighter portions of the nebula of Orion in the neighborhood of the 
Trapezium breaking up into minute stars. Whenever the sixth star 
was nicely separated, this appearance was clearly perceptible. We 
had repeatedly examined Orion with the telescope of three feet aper- 
ture without a suspicion of its being resolvable ; however, its resolvable 
character once known we were enabled with it on very fine nights to 
see some of the stars. With the six feet telescope the space within the 
Trapezium is still dark, just as Herschel describes it, and | feel convin- 
ced there is no optical illusion. Last season my attention was directed 
by Mr. Stoney to Orionis, which is on the edge of a dark spot ; the 
dark spot includes the companion, and is about 12” diameter; we have 
not yet had an opportunity of examining it with the great instrument. A 
few copies from our collection of sketches accompany this notice ; they 
have been made within the last day or two by a drawing master in the 
neighborhood. He has transposed white for black, and enlarged the 
scale to make them more suitable for exhibition in the Section. In 
sketching we employ solely the black lead pencil, black representing 
light, and the eye by habit makes transposition without effort. The 
copies are net quite accurate, but they are sufficiently exact for the 
urpose. 

2. A Model of the Moon’s surface.—Mr. Blunt exhibited a model of 
part of the moon’s surface, at the recent session of the British Associ- 
ation. It represented the moon as it appeared through a Newtonian 
telescope of 7 ft. focus and 9 in. aperture, under a magnifying power 
of about 250. 

V. MisceLLangous INTELLIGENCE. 


1. Meteorite in North Carolina.—On the authority of a communi- 
cation froin J. H. Gibbon, Esq., of the Branch Mint of the United States 
at Charlotte, North Carolina, we give a condensed view of facts re- 
garding a fall of meteoric masses in that state, not having room for the 
less important details. 

On Wednesday, the 31st of October, 1849, at 3 o’clock, p.m., several 
persons in the town of Charlotte were astonished, and not a few were 
exceedingly terrified, by a sudden explosion, followed at short intervals 
by two other reports, and by a rumbling in the air to the east and south. 
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The sounds were distinct, and continued more than half a minute ; 
they were imputed by sume to thunder—but there were no clouds, the 
evening was calm and mild like the Indian summer, and only a mist 
was seen in the eastern horizon; nor were the impression of others 
better founded that the explosions were due to the blasting of rocks on 
a railroad ; but sheriff Alexander having once before witnessed the ex- 
plosion of a meteor, justly traced the detonation to that cause. 

The negroes, who are very acute observers of sounds in the open 
air, denied the thunder, and an old fisherman said that the reports were 
like those of three pieces of heavy artillery followed by the base drum. 
Horses both in harness and under the saddle started with alarm. 

Enquiry began to be made for fallen stones, and on Monday a serv- 
ant of the mint brought in a report from the county of Cabaras, twenty- 
five miles distant, that there were notices stuck up on the trees, inviting 
people to come and see “a wonderful rock that had fallen from the 
skies on the plantation of Mr. Hiram Post.” 

Mr. Gibbon of the mint, with Dr. Andrews, travelled twenty-one 
miles, and partly at night by torch-light, to see “the large mass of 
metallic rock.” ‘They found placed in a conspicuous position upon a 
barrel elevated upon a post,* ‘a bluish gritty rock,” of irregular form, 
eight inches long, six broad and four thick, bearing marks in spots, of 
recent fracture, but otherwise black as if it had been exposed to heat 
and smoke, the black color being relieved where the crust had been 
broken, and a little of the clayey soil in which it was buried in its de- 
scent still adhered to it. It had the curved indentations usual in mete- 
orites, as if it had been soft and had yielded to impressions, and lus- 
trous metallic points appeared through the ground color, which had 
generally a bluish slaty appearance, but no such rock was known in 
the neighborhood. Mr. Post took the travelers by torch-light to see 
the place where the mass fell. He was at the time in company with a 
young man on horseback; they heard overhead a whizzing sound— 
the whole atmosphere appeared to be in commotion—they compared 
the sound to that uf chain shot, or of platoon firing. Nothing was visi- 
ble; but their attention being directed by the sound towards a large 
pine tree east of them, they heard the stone strike “ with a dull, heavy 
jar of the ground,” while the dog, in terror, crouched at his master’s 
feet. 

Mr. Post, (in his peculiar language,) had sighted the sound, and 
his negro man ploughing in a field had done the same from a different 
direction, and by ranging with the aid of these intersecting lines, they 
the next morning found the stone, which had splintered a pine log lying 
on the ground; by sounding with a sharp stick in the hole made by 
the stone in its fall, they soon found it, and extricated it from its hiding 
place, which was ten inches below the surface ; the dried leaves which 
had been “ driven about by the percussion, aided in discovering the 
spot, about three hundred yards from the place where Mr. Post had 


* With laudable liberality and caution joined, the worthy proprietor of the boon 
which had fallen on his land—had annexed a written notice—* Gentlemen, sirs— 
please not to break this rock, which fell from the skies and weighs 194 pounds. 

Hiram Post.” 


pl 
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stood at the moment of the fall, which was in the woods, but there were 
no marks on the trees—although the impression was that numerous 
small bodies had fallen, ‘* making a noise like hot rocks thrown into 
water.” 

Mr. Gibbon and his companion viewed the place both by torch and 
daylight, and were convinced of the accuracy of the statement. 

The people of the vicinity imagined that a rock had been thrown up 
from a volcano or from blasting, or had come frum the moon, and 
were not easily persuaded that it could be formed in the atmosphere. 

As is usual in cases of extraordinary celestial! phenomena, some 
were terrified by the supposed approach of the day of judgment, or of 
war, or some other dire calamity, and a militia colonel, in a spirit quite 
professional, said that “there must be war in heaven, for they were 
throwing rocks.” 

At the request of Dr. Andrews, the stone was diverted from another 
destination, in favor of Prof. Charles U. Shepard, of the Medical Col- 
lege of South Carolina at Charleston—from whom we learn that at a 
recent date the specimen had not yet reached him. 

In due time we shall have the result of his scientific examination ; 
but from the circumstances we have no hesitation in admitting this case 
as genuine: the facts are perfectly familiar to hundreds on record, and 
in many particulars are in accordance with the remarkable event of 
this nature which happened in Weston, Connecticut, in December, 
1807, and with which the senior editor of this Journal, with his college 
colleague, Prof. Kingsley, was at the time familiar. ‘There is no room 
to discuss theories, but we feel fully assured that aerolites are not formed 
in our atmosphere, are not projected from terrestrial or lunar volca- 
noes, but have a foreign origin, giving us the only reports of the phys- 
ical constitution of other worlds which have ever reached our earth. 


By an additional communication from J. H. Gibbon, Esq., dated No- 
vember 29, 1849, it is rendered probable, that “luminous materials 
were seen advancing from several points in the atmosphere towards a 
common centre, where a solid mass of heated metal (materials) ex- 
ploded and was violently projected in different directions to the earth.” 

It is stated also that there was a distinct appearance of a single fiery 
elongated body, like iron advanced to a white heat, sparkling im its 
passage from west to east, rising like a rocket but not vertically, and 
passing through the air with a long white streak or tail following a 
denser body in the form of a ball of fire.* 

Sull it is to be observed that neither the fire ball nor any light was 
seen by many who heard the successive reports and the fall of the 
stones, and the rumbling “like loaded wagons joliing down a rocky 
hill,’+ but this is no way extraordinary, as it was day time, with a 
clear sky, and those only would see the fire ball who were looking in 
the proper direction at the time “when it was in its most ardent 
state.” At the explosion, the meteor was about 45° high. 


* “The true flaming sword of antiquity.” 

+ This was the very comparison used at Weston, in December, 1807, by the peo- 
ple there, in describing a portion of the reports heard on that occasion, ~ 
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The estimation of time between the disappearance of the light and 
the arrival of the sound was very different, as made by different per- 
sons, al several minutes, even as high as five. The latter supposition 
would make the meteor almost extra-atmospheric, but doubtless the 
period of five minutes is much too high, and we infer that the meteor, 
like that at Weston, was fully within the atmosphere, and probably net 
over fifteen or twenty miles from the earth when it exploded. It was 
seen through 250 miles from the line of Virginia, to Sumpter district 
in South Carolina, and from east to west it was seen through sixty 
miles. 

2. Further Contributions to Anemometry ; by Prof. Puituirs, (Proe. 
Brit. Assoc., in Athen., No. 1145.)—Referring to his former reports on 
this subject [see Ath., No. 987, p. 994, and No. 1088, p. 887], the au- 
thor said that his researches into the force and velocity of wind have 
been directed to the completion of a method of wind registration which 
should be independent of mechanical movements, momentum and fric- 
tion. He wished to register the wind by one of the efleets of the dis- 
placement of its molecules, not the movement of its mass. For this 
purpose only one method has occurred to him as sufficiently applicable, 
viz., the evaporation of a liquid. He had experimented on water, sa- 
line solutions and alcoholic mixtures, and he found reason to think that 
with either of these liquids an instrument really indicating the move- 
ment of wind by the registration of the evaporatton which the wind 
causes, is producible. Such an instrument need occupy but a very 
small space, and will have the desirable quality of being most accurate 
in those very low velocities of wind which elude entirely Lind’s Ane- 
mometer and are scarcely sensible by any registering machinery. It 
will be remembered that for the interpretation of the register of evap- 
oration with a register of wind velocity, it was necessary first to cor- 
rect for the hygrometric state of the air. This being done, the cooling 
power of wind was found by experiment to be nearly as the square root 
of its velocity. In this experimental result, Prof. Phillips was induced 
to place confidence, because it appeared to represent and flow naturally 
from what may be thought the true physical action of the moving air. 
Having lately had occasion to examine extensively and carefully into the 
amount of air which passes (or is made to pass) through the rarefied 
passages of collieries, where the currents are sometimes so slow that 
machine anemometers even of a most delicate description are insensi- 
ble to the movements of the air—where even the miner’s candle afiords 
but a rude guess, and where the situation is such that smoke or the 
powder-flask cannot be appealed to—he was happy to find that the 
problem was perfectly and eusily solved by noting the cooling power of 
the current. For this purpose a registering or integrating anemometer 
is not required. The currents underground are steady, and required 
only an anemoscope or indicater of the momentary velocity. Evapo- 
ration from the wet bulb may therefore be abandoned ; the common 
thermometer with its bulb clear of the frame will answer the purpose 
of experiment, in every conceivable instance.* 


* It appears from Prof. Forbes’s * Report on Meteorology’ to the British Associa 
tion in 1832, that the idea of employing a thermometer for indicating the velocity 
of wind was entertained by Prof. Leslie. 
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3. Discovery of another huge reptile by Dr. Mantell.—Dr. MantE.u 
has added to his interesting discoveries of fossi! lizards, an arm bone 
or humerus fifty-four inches long. “It is closely allied in form and 
proportion to the humerus of a crocodile.” Dr. Mantell has sent to 
the Reyal Society a memoir on the subject of this new species, and 
it will probably be soon published. 

4. Colossal Birds of New Zealand, (Lit. Gaz., Nov. 17, 1849.)— 
The splendid collection of the remains of these gigantic bipeds, formed 
by Mr. Walter Mantel! of Wellington, announced a few weeks since, 
has arrived in safety, and contains objects as marvellous and interesting 
as the one previously transmitted by the same enterprising young nat- 
uralist, and which is now in the British Museum. The present collec- 
tion consists of upwards of 450 bones, referable to several genera of 
birds. One series is in the same condition as those formerly received 
by Dr. Mantell, and among which were the skulls and mandibles and 
egg-shells described by Prof. Owen in the Zoological Transactions. 
These are from the west shore of the north island, and were dug up 
from a bed of marl and volcanic sand. The other series is from a 
tertiary deposit, on the coast of the south island, at a place called 
Waikonaiti. ‘These bones belong principally to the colossal Dinornis, 
the D. gigenteus, &c. The gems of this collection are two entire legs 
and feet (that is, the tarso-metatarsal, phalangeal, and ungueal bones) 
of the same individual, which were found erect, about a yard apart, in 
the very position in which they were when the bird was alive; the 
twelve bones of each foot, together with the tarso-metatarsals are us 
fresh and perfect as if inhumed but a few years. Indications of winged 
birds, of genera, and probably species, still indigenous to the islands, 
are among these treasures; which also include numerous pleistocene 
(or newer tertiary) shells, and specimens of rocks and minerals, col- 
lected by Mr. Walter Mantell during his late journey through the south 
island, as government commissioner for the purchase and allotment of 
the land recently obtained. 

5. Cabinet of Geology and Mineralogy for sale-—The cabinet of 
the late Lardner Vanuxem of Bristol, Pa., is offered for sale. The cab- 
inet consists of a very good collection in mineralogy, European and 
American; and a geological collection embracing a very complete 
series of all the American formations, with large numbers of the char- 
acteristic fossils of the palwozoic and cretaceous periods; the whole 
very completely arranged, with labels of localities, sections illustrating 
relative position, &c. ‘This collection, for teaching the geology and 
paleontology of the United States, is superior to any other collection 
which can be procured at the present time. For more particular 
information, address James Hall, Albany, N. Y. 

6. Correction.—In the notice of Capt. Cullum’s work on Military 
Bridges, it is stated that the work was published by the “ Engineer De- 
partment’? of government. There are strictly two Engineer Bureaus, 
and that which receives the general title, is the Bureau of the Engineers 
of Fortifications. ‘The other, the Bureau of Topographical Engineers, 
has in charge a series of publications, No. 4 of which is Capt. Cullum’s 
able work. 
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1. Endlicher, Generum Plantarum Supplementum Quartum: Pars 
II. Vienna, 1847.—This second part of the 4th supplement was made 
to anticipate the first, which, we believe, remained unpublished at the 
untimely death of the accomplished Endlicher, in March last. Begin- 
ning with the Coniferz, which the author had recently made the subject 
of a special study, the present fasciculus goes on through the Exoge- 
nous Apetalous orders only. Under several of the orders, such as the 
Betulacea, Cupulifera, Polygonea, Daphnoidea, and Proteacea, a 
complete systematic enumeration of species is given. A. Gr. 

2. Endlicher, Synopsis Coniferarum. Saint Gall. 1847. 8vo. pp. 
368.—This interesting monograph of a small, but most important fam- 
ily or class of trees, bears the marks of the vast learning and untiring 
industry of its lamented author. It treats, Ist, the Cupressinea, which 
are divided into five groups. A genus Libocedrus, is established for 
one New Zealandian and two Chilian trees, formerly referred to Thuja ; 
and Biota, a section of ‘Thuja of Donn is raised to the rank of a genus, 
including the oriental Thuja orientalis, L., and T. pendula, Lamb. 
Thuja proper is thus left as a N. American genus, including T. occi- 
dentalis, L., T. plicata, Donn, and T. gigantea, Nutt. Spach’s genus 
Chameacyparis (Chamepence, Zuce., Retinospora, Sieb. and Zucc.) is 
adopted for our Cupressus thyoides, the C. Nutkatensis of Oregon, and 
the Mexican C. thurifera, with three Japanese species, which form a 
separate section. In Tarodium, T. microphyllum, Brongn., and T. 
adscendens, Brongn., are kept as specifically distinct from T. distichum. 
The genus G/yptostrobus is established for the Chinese Taxodium Si- 
nense or Thuja pensilis, Lamb. ‘The dubious evergreen species of 
Taxodium, of Western N. America, no longer find a place even among 
the Cupressinew, but are removed to the Cunninghamiee in Abietinee, 
where the author has established for them a genus, under the uncouth 
and unexplained name of Sequoia, S. sempervirens, End/.=Taxodium 
sempervirens, Lamb. Pin.t. 64. 8S. gigantea, Endl.—T. sempervirens, 
Hook. & Arn., Hook. Ic. Pl. t. 379. Much still remains to be made 
known in respect to these two interesting trees. It is to be hoped that 
Dr. Torrey will illustrate them from materials which have been sup- 
plied to him by Col. Fremont. ‘The true Abietinezw are all resolved 
into the old Linnean genus Pinus, which Endlicher arranges under the 
sections :— 

A, Sarinus. 

(1.) Tsuga, which includes the Japanese Pinus Tsuga, the Himala- 
yan P. Brunoniana, our Hemlock Spruce (P. Canadensis), and the 
Oregon P. Douglasii. 

(2.) Abies, comprising our two species of Balsam Fir, five Oregon 
and Californian, two Mexican, five European and Caucasian, two Him- 
alayan, and three Japanese species. 

(3.) Picea, including our White, Black and Red Spruce (the latter 
still maintained as a species), two from our North West Coast, the Nor- 
way Spruce of Europe, one Oriental, two Siberian, one Himalayan, 
and two Japanese species. 

(4.) Larix, comprising one European, two Siberian, one Japanese, 
and two North American Larches, one of the latter very doubtful. 
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(5.) Cedrus, the Cedar of Lebanon, and the Deodar of Nepal and 
Thibet. 

B. Pinus. 

(6.) Cembra, embracing the P. Cembra of Europe and Siberia, 
P. Peuce of Rumelia, with P. sparsiflora and P. Koraiensis of Japan, 
the Kurile Islands, and Kamtschatka. 

(7.) Strobus, for our White Pine, the allied Lambert Pine and P. mon- 
ticola, of Oregon and the Rocky Mountains, a Mexican species, and 
the P. excelsa of Himalaya. 

(83.) Pseudo-Strobus, for fifteen Mexican or Central American species, 
of which P. Montezume is an example. 

(9.) Tada, comprising our Long-leafed, Loblolly, and Pitch Pines, 
eight Oregon and Californian, two Mexican, two Chinese, two Himala- 
yan, one Philippine, and one Persian species. 

(10.) Pinaster, comprising the P. Pinaster and eight other European 
and North Asiatic species, two Chino-Japanese, and one Sumatran spe- 
cies, with one from N. W. America, and six natives of Eastern North 
America. 

(11.) Pinea, comprising the Stone Pine of the Mediterranean region, 
the Mexican P. cembroides, and the Californian P. Fremontiana, End/., 
which is Dr. Torrey’s P. monophyllus, Endlicher having unjustifiably 
changed the specific name on the assumption that each leaf consists of 
a pair united. 

The Podocarpea, &c., having no representations in our part of the 
world, need not be here enumerated. 

Of the Tazxinea, we have representations of two out of the five gen- 
era, namely, Torreya (of which the writer in 1839 had occasion to 
point out the original specimens of Taxus nucifera, Kampfer, as be- 
longing to a second species of the genus) and Taxus. One Yew be- 
longs to Europe and Caucasus, one to the Himalayas, one to Japan, 
one to Mexico, and one to North America. 

Of the Gnetacew, one genus, Ephedra, has a representative in West- 
ern N. America. 

Our geologists will be pleased to know that the latter part of this 
volume is occupied by a complete synopsis of fossil Conifers. 

A. Gr. 

3. Contributions to the History of British Fossil Mammals (first 
series); by Ricuarp Owen, F.R.S., &c. London, 1848.—This_ me- 
moir is one of the many evidences which have been presented within 
a short period to the scientific world, of the great activity with which 
the labors of the most eminent of English naturalists are pursued. It 
comprises a description of the remains of several genera of extinct 
animals, under the following heads. I. Description of the teeth of a 
Palwotherium. II, [HI, 1V. On the teeth and cranium of the Paloplo- 
therium. V. On the dentition of Dichodon cuspidatus. VI. On Mega- 
ceros Hibernicus and Castor Europwus. VII. On the genus Hyopota- 
mus, and the species H. vectianus and H. bovinus, with remarks on the 
classification of the Ungulata. 

The systematic zoologist will be most interested in the last of these, 
which presents an important modification of the classification of 
Pachyderms and Ruminants, by which the natural affinities of the 
members of these groups are more perfectly preserved than by the 
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classification adopted by Cuvier in the Animal Kingdom, or by that of 
any succeeding naturalist. The basis of this change, however, is de- 
rived from Cuvier himself. The group of Ruminants has been re- 
garded as quite distinct, and characterized by the absence of incisors 
in the upper jaw, by the absence of canines, by their complex stom- 
achs, and by the single metatarsal and metacarpal bones. ‘These are 
characteristic marks of a large portion of the group; but there are a 
few genera which approximate more or less to that portion of the Pachy- 
derms which, like themselves, have their toes in even numbers. The 
camel has incisive teeth in the upper jaw, and like the musks and munt- 
jacs, has canines. In the Moschus aquaticus and the Anoplotherium, 
the metatarsus is double, and in al! the musks it presents indications in 
the adult of former separation, and subsequent fusion. If to this state- 
ment we add the facts derived from embryology, showing that, in all 
Ruminants so far as examined, the metatarsal bones are at some period 
distinct, also the discovery of Mr. Goodsir, that in one species, incisors 
exist in a rudimentary condition, and of Prof. Owen, that it has an an- 
teriur premolar which does not appear in ihe adult, we shall have 
abundant evidence that “no very well defined line of separation exists 
between the Ruminants and Pachyderms. In all ihe members of the 
last group whose toes are in even numbers the stomach is more or less 
complex, while in the Musks the third stomach, the psalterium, or 
maniplies is deficient, and this is the last portion of the stomach devel- 
oped in the typical ruminants. In view of these and other considera- 
tions, Prof. Owen adopts the Linnzean ordinal term Uneutata, which 
includes the Ruminants and Pachyderms. These he arranges in two 
principal groups, adopting a method which Cuvier had foreshadowed, 
based upon the odd and even number of toes of the hind foot. This 
will place all the animals with complex stomachs in one (the even-toed) 
group, and those with simple stomachs in another (the odd-toed) group. 


Orper UNGULATA. 


ARTIO-DACTYLA. PERISSO-DACTYLA. 
(Number of toes even. CNumber of tees odd. 
Complex stomachs.) Siurple stomachs.) 
Anoplotherium, Palwotherium. 
Moschus, Tapirus. 
| Antilope, Equus. 
Ruminating. . < Bos, Rhinoceros, &c. 
Ovis, 
Cervus, 


Camelopardalis, &c. 
PROBOSCIDIA. 
Hippopotamus, Mastodon. 
Non-ruminating. 4 Dicotyles, Elephas. 
Sus, &e. 

We cannot close this notice without quoting the fullowing paragraph, 
the justice of which ail who have noticed the course of Cuvier’s suc- 
cessor in the chair of comparative anatomy, will unhesitatingly ac- 
knowledge. In speaking of one of the illustrations of the correlation 
of parts discovered by Cuvier, but which Blainville did not have the 
honor to acknowledge, Prof. Owen says: “in a work of high merit but 


} 

| 
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the tone of which, towards the memory and discoveries of Cuvier 
every lover of science must deplore, we look in vain for any acknowl- 
edgment for the source of the beautiful generalization of the relation 
of the particular forms of the astragalus, to the parity or imparity of 
the hinder digits, er any ascription of the credit due to a prevision, 
which it had been the good fortune of the author of the * Osteographie’ 
to verify.” M. de Blainville both in his published works and public 
lectures, has not only treated the memory of Cuvier with neglect, but 
seems to have been actuated by a worse spirit than that of indifference. 
J. W. 

4. Iconographic Encyclopedia; vy C. Heck, translated and edited by 
Prof. S. F. Bairo, of Dickinson College, Pa. Part 3.—Rudolph Garrigue, 
New York.—The plan and character of this work were mentioned with 
some detail in our last. Part third, sustains all that we observed with 
regard to the elegant character of the engravings and their finished 
accuracy and fullness of detail. ‘The plates of this part illustrate Ge- 
ology, Physical Geography and Botany. The principles of geology 
are well brought out by drawings that speak to the eye. Stratification, 
horizontal and disturbed, and structure of various kinds, are illustrated 
on plates 43 and 46; volcanoes are the subject of many excellent 
sketches on plates 44, 45; and their geographical distribution on these 
and other plates, a complete mercator’s chart of the world being given 
on a small scale on plate 47; mountains, waterfalls, caverns, and scen- 
ery of different latitudes are presented on other plates—not a mere 
bald outline, but in pleasing landscapes and scenes, executed in the 
best style of the art. The botanical department is illustrated with like 
beauty and fullness. On plate 55, we recognize the magnificent sketch 
of a species of Banyan, from the Narrative of the Exploring Expedi- 
tion by Captain Wilkes, volume v, p. 26; on plate 56, a Palm grove on 
the Island of Fakaafo, from the same volume, p. 14, though with some 
added shrubs and trees that are never found on Coral Islands ; on plate 
47, a view of the Antarctic continent from amid the icebergs, from the 
same work, volume ii, p. 325, besides reduced copies of the sketches of 
some of the craters of the Sandwich Islands, from volume 4, of Cap- 
tain Wilkes’s Narrative. 

5. The Astronomical Journal, edited by Bensamin Aptuorr Gou.p, 
Jr.—No. 1, of the Astronomical Journal, announced in our last, was 
issued on the 2nd of November last. It appears in a large 4to form. 
This number is occupied with a memoir by Prof. Peirce on the Devel- 
opment of the Perturbative function of Planetary Motion. No.2, which 
has just been issued, contains :—Zodiac of Hygea, by Prof. J. S. Hub- 
bard; on the orbit of the Great Comet of 1843, by the same; on the 
velocity of the Electrical Wave or current through a metallic circuit, 
by O. M. Mitchell. 

6. Foster's Complete Geological Chart.—A large geological chart 
under this title, some six feet or more square, largely lettered and well 
varnished, has recently been seen by us. It emanates from Albany, 
N. Y., and appears to have been intended to illustrate geology to the 
schools of that state. Strange to say, there is not one word of New 
York geology to be detected in it, and not even a hint with regard to 
American rocks. With some truth (in lineal descent from a well 
known French chart), it combines much that was formerly supposed to 


152 Bibliography. 


be true, with much that is now known to be false, and is a caricature 
of geological science though pretending to be made up from the best 
authorities. It abounds in bad orthography, and includes names of 
French origin that are not found in English or American works. High 
up in one coraer stands the funniest sort of volcano spitting red streaks 
of fire, down whose sides are pieces of bitumen in squirming shapes, 
following one another in parallel lines from top to bottom—a locality 
for bitumen not hitherto known. The whole thing is below criticism, 
and however altered or improved, its adoption would be a disgrace to 
a state that stands so high for its geological researches. 

7. American Almanac and Repository of Useful Knowledge, for 
the year 1850.—This periodical sustains its high character for fullness 
of statistical details and thorough science. ‘The number for 1850 con- 
tains, besides its usual range of information, an article by Prof. Lover- 
ing, on Melloni’s researches in Radiant Heat. 


G. A. Mayrett, Esq., F.R.S., &c.—Observations on the Osteology of the Iguano- 
don and Hyleosaurus ; 36 pp. 4to, with 7 plates, from the Phil. Trans. for 1849. 

Proceevines or THE American Society, No, 43, vol. v, April to 
September, 1849.—p. 84, Gold in Maryland.—p. 91, Footmarks near Pottsville, Pa.; 
I. Lea—New analogy in relation to the periods of rotation of the primary planets 
discovered by D. Kirkwood. 

PROCEEDINGS oF THE ACADEMY OF NaturAL Sciences or 1849, vol. 
iv, June, p. 180. Tapirus Americanus fossilis ; J. Leidy—July, p. 184, Eryx macula- 
tus; E. Hallowell—Chemical analysis of a calculus of a Whale; W. Aeller—Au- 
gust, p. 194, A new Cecidomyia; .M. H. Morris—The Driver Ants of Western Af- 
rica; 7. S. Savage—p. 200, Identity of Anomma with Dorylus.—p. 203, New 
Hymenoptera of the genera Ampulex, Sigalphus, Chelonus and Dorylus; 8. S. Hal- 
deman.—September, p. 210, On the Wheat Midge; J. W. Dawson.—p. 211, Spe- 
cies of Termitide of West Africa; 72S. Savage——Size of the Brain in different races 
of men; G. Morton —October, p. 225, Enterobrus and other new genera of En- 
tophyta, with description of species parasitic in Articulata, &e., with new Entozoa; 
J. Leidy—On the odoriferous glands of the Invertebrata ; J. Leidy.— October, p. 236, 
New species of birds of the Family of Caprimulgide ; J. Cassin. 

Atrrep Saez, F.R.S: Elements of Electro-biology, or the voltaic mechanism of 
man. 134 pp- Svo. London, 1849. 

Ursersicat per Arseiren und Veriinderungen der Schlesischen Gesellschaft fiir 
vaterlandische Kultur in Jahre, 1847; mit 6 Tafeln, 400 pp. 4to. Abbildungen. 
Breslau. 1848. 

Uranus; Synchronisch geordnete Ephemeride aller Himmelserscheinungen des 
Jahres 1849, erstes und zweites Quartal, zuniichst berechnet fiir den Horizont der 
Sternwarte zu Breslau; Vierter Jahrgang. 8vo. Breslau, 1849. 

AnnvatrE MaGnétiqve et Météorologique du Corps des ingenieurs des Mines, 
published by order of His Majesty, Emperor Nicholas I, under the auspices of his 
excellency, M. de Wrontchenko, Ministre des finances et Chef des ingenieur des 
mines, by A. T. Kupffer. Année, 1845, St. Petersburg, 1848. 1000 pp. 4to, with 
numerous plates. 

ResumEs des Observations Météorologiques faites dans l’étendue de L’ Empire 
de Russie; par A. T. Kupfier. ler Cahier, 4to, St. Petersburg, 18-46. 

ANNALES pes Sciences Naturettes, MARCH, 1849.—Researches on Annelida 
(Helminthidx); #. B/anchard—On Ferns; A. Wigand—On the genera Quiina and 
Poraqueiba; L. R. Tulasne-—Conspectus generis Hapophyllum ; £. Spach.— APRIL. 
On Helminthide, continued ; 2. Blanchard—Embryology of Teredo; A. de Quatre- 
Sages—Three species of the genus Anthicus; LZ. Dufour—Note on Buprestis pul- 
chra ; L. Dufour—On “ Polypiers,” Fam. Astreide ; M. Edwards and J. Haime—- 
On the Cephiielis ipecacuanha; H. A. Weddell—On the genus Ulex and a new spe- 
cies ; J. E. Planchon—New species of plants from the Berlin Garden; Kunth— 
Sixth century of vascular plants; J. Berkely and C. Montagne—Descriptions of 
new plants. 


